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1. Introduction to PEAKS 5.1

1.1 Main Features

PEAKS is an innovative software system designed to derive amino acid sequences and identify
proteins using tandem mass spectrometry data from all major mass spectrometry vendors.
PEAKS incorporates de novo sequencing results into the database searching process for
peptide/protein identification. It does this by generating sequence tags which are used in
conjunction with fragment ion mass matching to speed up the search, remove false positive
matches, and find peptides with interesting sequence variations or modifications that would
prevent them from being otherwise identified. Our meta protein search tool, inChorus allows
users to use multiple search engines (PEAKS, X!Tandem, OMSSA Sequest and Mascot) to
expand sequence coverage and increase confidence. Another feature is SPIDER, which is a
homology search tool for de novo sequencing. SPIDER is also able to reconstruct the correct
sequence using the de novo sequence and a homologous peptide.

1.2 New Features in the PEAKS 5 Product Line

We have many new features in PEAKS 5.1 which will be explained throughout this manual.
One main feature which required a complete redesign of the program architecture is the ability to
handle very large data sets. In addition, our protein identification is more sensitive and generates
less false positives.

BSI, creator of PEAKS, have also produced a quantification module that will allow users to
automatically quantify proteins from experiments using both label and label-free techniques.
Results generated from PEAKS Q have high accuracy and can be performed over a wide
dynamic range with very large datasets. PEAKS 5.1 also has improved identification of PTMs
with our innovative PTM finder.

PEAKS 5.1 uses project based data management which allows users to process simultaneous
runs and easily compare/contrast samples within one project.



1.3 Workflow

Data loading
Data refine Identification Quantification
Pre- De Novo |——> PEAKS D8 —_ Ms
processing E— Sequencing searching quantification
scan inChorus
merging searching MS/MS
charge SPIDER quantification
correction searching
quality PTMFinder Label-free
filter quantification
v l«
Exporting
Data Analysis

Publication

exporting reporting

1.4 Guidelines for Using this Manual

This user’s manual is intended to help you get started with PEAKS 5.1. It will describe its
functionalities, show how to customize PEAKS to your applications, provide a task based
reference, and troubleshooting. We recommend reading the walkthrough in Chapter 3, using the
sample data provided.

1.5 Scope

PEAKS users are assumed to be familiar with computer usage and the operating system
environment. As such, it is beyond the scope of this manual to instruct the user on the use of
windows, dialogue boxes, menus, file storage etc. Please refer to the operating system’s manual
or computer help books for such information. Similarly, PEAKS users are expected to be
familiar with mass spectrometry, standard operating practices and data.

1.6 Service and Support

In addition to reading this manual, we recommend that you take a look at our training videos that
explain the main features of PEAKS in detail
(http://www.bioinfor.com/products/peaks/support/tutorials.php). Please send technical questions
to support@bioinfor.com.

We also encourage our users to provide us with any suggestions or comments as we are always
improvingg PEAKS to meet the needs of the scientific  community
(http://www.bioinformaticssolutions.com/corporate/contactform.php).



2. Getting Started with PEAKS 5.1

This section of the manual will guide you through the installation and configuration of PEAKS
5.1.

2.1 Package Contents
The PEAKS 5.1 package contains:

= This manual (hardcopy and/or electronic version)

=  PEAKS 5.1 software

2.2 System Requirements
PEAKS 5.1 will run on most platforms with the following minimum requirements:

= Processor: Equivalent or superior processing power to an Intel™ Pentium 4 Processor
1.6GHz (we recommend an Intel ™ CoreT2 Duo processor/AMD Phenom™ processor)

= Memory: 1 GB memory (we recommend 2GB memory)

= QOperating System: PEAKS runs on Windows XP and Vista.

2.2.1 Adjusting the Amount of Memory that PEAKS Uses
The PEAKS Studio directory (e.g., C:/PEAKS Studio 5.1) contains a file called Memory
Utility.exe. Click to open this file and the following window will open:

A Memory Utility g@@
The default of 1024 MB tells the Java Virtual Memory |
(which runs PEAKS) to run with 1024 MB of memory. | [5etmemory heap size for Java vt in .
You can increase the Java VM to determine the highest | |optimaly, the heap size shouid be greater than 1GB

(1024MB) and higher walues will vield better performance.
optimal value for your own computer although some trial | [oeer e Jsve il ot start i values thet are
and error may be needed as Java will not start if you Set the | |4 n exsmpie, Cs running 32-5i windows P should
value to be too large for your system. Please do not | | benesn i20nto (S0 MG of memory.
hesitate to contact us if you have any questions about your

1,024 % | (MB)
own system.

Selected file: C:\PeaksStudioS. 1YStartPeaksStudio. lax




2.3 Installation for Windows Users
Note: If you already have an older version of PEAKS installed on your system, please uninstall
it before proceeding.

1. Close all programs that are currently running.

2. Insert the PEAKS 5.1 disc into the CD-ROM drive. If loading PEAKS via the
download link, skip to step 4, after downloading and running the file.

3. Auto-run should automatically load the installation software. If it does not, find the
CD-ROM drive and open it to access the disc. Click on the
PEAKS_Studio_Installation.exe.

42 Peaks Studio 5.1 ERlis)ES|

4. A menu screen will appear. Select the § oducen
top item “PEAKS Installer.” The 8 SN Fcicuuca . e
installation utility will begin the |

insta”. Wait While it does SO. When .'. ::g::‘l::“ CA\EKthE'NexI;:utlunmpruceedmthenext‘sirﬁlenlp\fyuuwalzns
the “PEAKS 5.1” installation dialogue ‘
appears, click the “Next” button.

You may cancel this installation at any time by clicking the 'Cancel’
buttan

5. Basic system requirements will be
presented. Please note that while the
minimum requirement is 1 GB of
RAM, the preferred configuration is
1.5 GB of RAM. “Click Next”.

6. Read the license agreement. If you agree with it, change the radio button at the
bottom to select “I accept the terms of the License Agreement” and click “Next”.

7. Choose the folder/directory in which you would like to install PEAKS. The default
location is simply “C:\PeaksStudio5.1. To change this location press the “Choose...”
button to browse your system and make a selection, or type a folder name in the
textbox. Please avoid installing PEAKS in the “Program Files” directory as well as in
any directory for which the PEAKS user will not have write-permissions. Click
“Next”.

8. Choose where you would like to place icons for PEAKS 5.1. The default will put
these icons in the programs section of your start menu. A common user preference is
on the desktop. Click “Next”.

9. Review the choices you have made. You can click “Previous” if you would like to
make any changes or click “Next” if those choices are correct.

10. PEAKS 5.1 will now install on your system. You may cancel at any time by pressing
the “Cancel” button in the lower left corner.



11. When the installation is complete, click “Done”. The PEAKS 5.1 menu screen should
still be open. You may view movies and materials from here. To access this menu at a
future date, simply insert the disc in your CD-ROM drive.

2.4 Registering PEAKS

The first time PEAKS is run, the license wizard will

appear automatically:

2.4.1 Registration Instructions (Internet Connection)
1. Select “Request license file (has Internet connection)”

and click “Next”.
2. The following window will appear:

& License Wizard
Yfour Mame
Email Address
Email {confirm}
Impartant: You will receive vour license file via email
(%) Registration Key

() Request a 30 days evaluation license (Mo registration key required)

A License Wizard @

(%) Reguest license file {has Internet connection}

() Request licanse file {without Internet connection)
() I have already obtained the license file
Description

If ¥ou have purchased a license (hawe the registration key) or want to
evaluate the software, and this computer has Internet cormections, please use
thiz option to request the license file

Next 3 ] [ Cancel ] [ Help ]

If you have purchased PEAKS and
have a registration key, select
“Registration Key”. Enter your
registration key as well as your
name and email address and click
“Next”.

OR

If you are trying a demo of PEAKS
and do not have a registration key,
select “Request a 30 days
evaluation license (No registration
key required). Enter your name,
email address, as well as your
institution. Click “Next”.

X

<= Back ] [ Wext=> | [ Cancel ] [ Help

3.  The following window will

An automated BSI service will generate the
license file (license.lcs) and email it to the
provided email account from the License
Wizard. You can either save the attachment to a
local directory or copy the content between
'===>'and '<==="in the email. Click “Next”.

10

appear:

A License Wizard @

Registration request sent

The software registration request has been sent to BET successfully. Please check
wour email to get the license file and use the 'Import License' function to activate the
software.

Next => [ Cancel ] [ Help




4. The following window will appear:

A License Wizard

(%) Paste the license

Paste from Clipboard

Select “Paste the license and click on the
“Paste from Clipboard” button to paste the
license information between '===>' and

'<==="in the email or select “Import the
license file (the email attachment) and
browse to locate the license file (license.Ics).
Click “Next”.

() Impart the license file (the email attachment)

5. The following window will open:

[ << Back ] [ Mexk = ] [ Cancel ] [

Help

Click “Finish” if you receive a message that
the license has been imported successfully.

6. Restart PEAKS to begin using the
software.

A License Wizard

License import completed

The license has been imported successflly.

Finish i [ Cancel ] [ Help
2.4.2 Registration Instructions (No Internet Connection)
1. Select “Request license file (without Internet

() Request license file (has Internet connection)

(*) Request license File {without Tnternet connection

() T have already obtained the license file
Description

If you have purchased a license (have the registration key) or want to
evaluate the sofiware, and this computer does NOT hawve Internet
connections, please use this option to request the license file.

Mexk = ] [ Cancel ] [ Help

connection)” and click “Next” twice.

11



2. The following window will open:

If you have purchased PEAKS and have a
registration key, select “Registration Key”.
Enter your registration key as well as your
name and email address and click “Next”.

OR

If you are trying a demo of PEAKS and do
not have a registration key, select “Request
a 30 days evaluation license (No registration
key required). Enter your name, email
address, as well as your institution. Click
“Next”.

& License Wizard

Sawve Request File ]

conneckions.

The next step will be perfarmed on PC2,

Click the button below to save the request file to a USE key or a Floppy drive.

Copy the request file {license.request) ko another computer (PC2) which has Internet

A& License Wizard

Your Marme | |

Email Address | |

Email {confirm}) | |

Important: You will receive your license file via email

(7 Registration Key | |

Institution | |

<< Back ] [ Mexk = ] [ Cancel ] [ Help ]

3. The following window will
appear:

Select the “Save Request File”
button to save license.request to
your computer (PC1). Click
“Next”.

4. Transfer the license.request file
from PC1 onto a computer with an
Internet connection (PC2) using a
USB key or a removable storage
device. On PC2, go to
http://www.bioinfor.com/lcs20/

<< Back ] [ Mext=> | [ Cancel l [

Help

5. Select “I have the license request file. |
want to register the software” and click
“Next”.

= 051 Product Licensing Center - Windows Internat Cxplorer E
@@ ] bt s, bronfor comibs2inde. p 28] | F2 | | X g
Fle Fdt Vew Favortes Took  Help

W G0 @ BSIProduct Linersing Center B - mm o~ 5k Pege + T Toodks - ®

bioinformatics solutions

31 have license file. | want to update my license.




6. The following window will appear:

/= WS1 Product Licensing Center - Windows Internet Deplarer

Fle Edb View Forbss Tesk Heb

= | Wiz llveew poler oo 2ivndor. 59

WO | I Product Liceneing Ciantr

3 et

3D Protein
Seructure @
Protein
s

[

License

bioinformatics solutions

Request (e
Homology
Hewrcien. S 5t anather image
meBGHE
Registar |
< »
bore G Intemet H 1 -

Click the “Browse” button to select the
license.request file, type in the visual
verification code and click “Next”.

7. After the license email is received on PC2,
save the attachment, license.lIcs, as is and copy
the file to PC1. If you do not receive the
license.lcs file in your inbox, please check your
junk mail folder.

A& License Wizard

8. In the license wizard on PC1, click the
'‘Browse' button below to select the
license.lcs file and click “Next”.

After the license email is received on PCZ, save the attachment, license. lcs, as is and copy the file
to the computer which the software was installed,

Click the 'Browse' button below to select the license, lcs file,

Click ‘Mext' to import the license and activate the software,

| [ Browse

9. Click “Finish” if you receive a message
that the license has been imported

<< Back Cancel Help

] [ ]

[ Hext =

successfully.

& License Wizard

License import completed

The license has been imported successfully.

10. Restart
PEAKS to
begin using the
software.

Finish

Cancel

Help

13



2.4.3 Re-registration Instructions

Re-registering PEAKS may be
necessary if your license has
expired or if you wish to update
the license. You will need to
obtain a new registration key
from BSI. Once you have
obtained this new key, select
“About PEAKS Studio” from the
Help menu. The “About BSI
PEAKS Studio” dialogue box
will appear:

Click the “License Wizard”
button to continue. Then follow
the instructions listed above for
registering PEAKS.

About BSI PEAKS Studio

PEAKS Studio 5.0 build 20081107
Copyright € 2000-2009 Bioinformatics Solutions Inc. Al rights reserved.

CPesks Studio 5.0%hirdpartylicense txd

4" License to A Lab Inc.

W License key PoRERARERRARR

S Reaqister email aperson@alabine.com

License start | expire 2009-02-01 / Newver Expires

"4 SPS expire e

Thread & 1

Module
PEAKS Protein ID

License status

Mever Expires

PEAKS Platform hewver Expires

* |PEAKS De nova Mever Expires

SPIDER Mewver Expires

PEAKS O Mewver Expires

iew end user license agreement

& Warning: This computer program is protected by copyright law
¥ 7 and international treaties. Unauthorized reproduction or

b distribution of this program, or any portion of it, mey result in

severe civil and criminal penalties, and will be prosecuted to the

- maximum extent possible under the lawe

[ 2 J

[ Tech support: ]

2.5 Set up PEAKS Preferences
Before running your data, you must set up search engine preferences. For an explanation on how
to do this, see section 15.1.3 Search Engine Preferences.

It is possible to run your data through PEAKS without changing the other preferences as they
have default settings. For more information on changing these default settings see section 15.1

PEAKS Environment Preferences.

2.6 Set up PEAKS Configuration
Before running your data, you must configure your databases. For instructions on how to do
this, see section 15.2.3 Database Configuration.

It is possible to run your data through PEAKS without configuring any other parameters as they
have default settings. For more information on changing these default settings see section 15.2

PEAKS Configuration.
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3. Quick Walkthrough

This section of the manual will walk you through most of the basic functionality of PEAKS 5.1.
After completing this section you will see how easy it is to load, view a data file, perform data
refinement, perform de novo sequencing, and database search protein identification.

Please note that version upgrades of PEAKS as well as upgrades to the databases may result in
small changes to the results screenshots in this chapter.

3.1 Create a Sample Database

Before running the walkthrough data, you need to set up a database. So that this can be a quick
process, we have provided you with a sample FASTA database called “SampleDB.fasta” in your
PEAKS program folder (C:\PEAKSStudio5.1\Data).

Click on the configuration toolbar icon “% or select “Configuration” from the “Tools” menu.
Select “Database” from the left hand side of the window. Under “Database Details” enter the
following information:

Database Details

FASTA Format database: | UniProtkBfSwiss-Prok W

Easic Options

Database name: Sample DB Download Database ]
Path: Ci\Peaks Studio 5.000atalSampleDE.faska
[]EST database

You do not need to change any of the other information listed. Click the “Add/Update” button
and then click “OK”.

3.2 Create a Project
This will be a rather simple project as it will only contain one sample; however the same process
will be used for projects with multiple samples and files. Click on the “Create new project”

button &2 or select “New Project” from the “File” menu. The following window will appear:



Enter a name for your FSIERIR

project. Do not

Project Name |New Project 1

change the default

project location. By

default the first Data Files sample Details

sample will be named Il view Frofect 1

[SEPIN S =mple L

“Sample 1”.Click the Sample 1

“Add data files”
button to add a data

file for sample 1.
Select the
“OrbiSample.mzxml”
file from your
PEAKS program
folder (for example

Project Location |C:'I,Peak55tudic-5.ll.IderbyServer'l,serverDB | ’ Browse.,., ]
Sample Name
Instruments

“C:\PEAKSStudio5.1\Data”) and click “Open”. Leave the instrument vendor as “All
Instruments” and select “FT-trap” from the “Instrument Type” drop-down list.

& New Project E|
Project Name |New Fraject 14 |
Project Location |C:'|,Peak55tudi05.ll.lderbySErver\,serverDB | [ Browse.., ]

Data Files Data Details

H Mew Project 14

=1, Sample 1 Data File Name:
[orbiSample. makM |c “\PeaksStudioS. 1\Data|OrbiSample. mzyML |
Add data Files. ..

Instrument Yendor:

|AII Insktruments v |

Instrument Type
v

Additionally apply same instrument config ta

’ whole project ]l whole sample ]
[ Delete ][ Up ][ Down ][ Add Sample ]

Click “OK”.

You should now see
the following in the
“Project View”
panel, which is
located in the upper
left hand corner of
the screen:

Use the ‘+’ and ‘-’ boxes to expand and P Froject view

collapse the project in order to access the | =iy (Sl e fE N0 e el S g P T o] [ DN gy T

data file in the “Project View”. Make sure =t L Sample 1

D—

that you select this data file when choosing | Orbisample. mzxML

data to be analyzed.
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PEAKS reads and tracks information about
the experiment and data for use in the
analysis and for future reference. Once the
data file has loaded, the fraction icon will
turn solid. Click on the “Properties” tab in
the bottom left hand corner:

You should see the following in the “Main

Processing Window™:

OrbiSample mzXML %

Tokal M3I Spectra
Tokal M3/M3 Spectra
Ion Source
Fragrmentation Mode
M3 Scan Mode
M3/M3 Scan Mode
M3 Scan Centroid
M35 Scan Centroid

Selection Details; QrbiSample, mzxmML

4
f

Tasks || Running Info || Wark Flows Info | Properties

ESIinano-spray)

CID, CAD, IRMPD (v and b ions)
FT-ICRCrbitrap

Linear Ion Trap

false
false

TIC

3D Yiew M3[MS M5

G0

Al

L) Intensity (%)
100

| 1128 2y

T N IR N 1 .
400 600 800 1000

©rbiSample.mzxML: ms=1 RT=0.01 scan=1 TIC=1.2TE8

T
200

T
1200

T
1400

T T iz
1800

802.910

5T

50

RT: 0.01-3.17(min)

L) Intensity (%)
100

| 11 2 2y

I

i 1\ ,i\

OrbiSample.mziML: ms=2 mz=802.91 z=0 RT=0.07 scan=2
TIC=1.79€E7

200 400

3.3 Perform Data Refinement
1) Click the Data Refine toolbar icon

Or

Select “Data Refine” from the “Tools” menu.

2) Enter the settings as shown:

17

1200

1400

T
1600

The information
that is displayed by
default pertains to
the precursor scan.
To the left of the
window is the
“Total lon
Chromatogram”
(TIC). The graph in
the upper right
corner displays a
survey scan with its
corresponding
tandem scans
below. Click on the
MS/MS tab to see
the graphs that were
generated from the
tandem scan. For
more information
on the functions and
tools found in these
windows, see
section 4.8
Orienting Yourself.




A Data Refinement

Tools MSIMS Data Refinement

3

[IMerge Scans
+ Data Refinement

. De Movo

¥| Correct Precursor Charge States
. PEAKS Search g -

Mincharge: | 1 5|  Maxcharge: | 4 3|

. SPIDER. Search
Filter Scans

Guality value greater than |0.65 | {suggest 0,65)

() no, already done (&) yes Cina

. PTM Finder
Only keep scans satisfying:
[ Precurser mass between | [and [ | pa
[] Retention time between and | min

Data Preprocess (peak centroiding, charge deconvolution, and deisotope)

[ [a]4 ] [ Cancel

] [ Help ]

For more details on setting up the parameters for data refinement refer to 5.2 Data Refinement

Parameters.

Here we will use a quality filter to remove data
with a quality value lower than 0.65. As all of the
data in this data set is of good quality, we will not
end up removing any data using this filter.

After running data refine, there will be new
information listed in the “Properties” file.

3.4 Run de novo Sequencing

1) Click the de novo sequencing toolbar icon L‘.'I
Or
Select “de novo” from the “Tools” menu.

2) Enter the settings as shown:

18

Tasks | Running Info || Wark Flow Info | Propetties

Selection Details: CrbiSample, mzkML

Tatal MSI Spectra
Tatal MS/MS Spectra
Ion Source
Fragmentation Mode
M5 Scan Mode
M3/1M3 Scan Mode
M5 Scan Centroid
M35 Scan Centroid
Group M3/M3 Scan {after refine)
Charge Options
Filter Cuality

Process

4
&)

ESlinano-spray)

I, Cal, IRMPD (v and b ions)
FT-ICRfirhitrap

Linear lon Trap

false

false

&

[1-4]

=065

true



X

. SPIDER Search

. PTM Finder

& De Novo
Tools De Novo Predefined parameters !orbisample v ; | SaVE a5, |
Error Tolerance
. Data Refinement Parent ion: E’Dl—| IE_ Fragrent ion: |D_é—| Da
+ De Movo Enzyme
PEAKS Search iTrypsin V| [ View Enzyme ] [ Mew Enzyme... ]
PTM

_F Carboxymethyl

Maximum allowed variable PTM per peptide | 3 |

General Options

[] Prepracess this data on-the-fly (peak centroiding, charge deconvolution and deisotope)

Report up toi 5 3:

candidates per spectrum

Set PTM...
Switch type

[e]4 ][ Cancel ]

[ Help ]

Enter the PTM as shown below by selecting “Set PTM”:

PTM Crpions
All PTM
Mame Mono mass Residue site

Applied Biosystems deav... |236,1572 ]
Applied Biosysters iTRA... |144,1021 )@
Applied Biosystems iTRA... |144,1021 4
Applied Biosysters iTRA... 144, 1021 i
Applied Biosystems iTRA, . |304,2054 A]@n
Applied Biosysterns iTRA... 3042054 K.
Applied Biosystems iTRA.., 3042054 i
Beta-methylthiolation 45,9577 ]
Biotinyl-iodoacetamidyl-3... (4141957 ]
Biotirylation 226,0776 K]
Carbamidomethylation 57.0215 ]
Carbarmylation

09840 ]
C-Mannosylation 162.0528 W
Dearidation 0.9540 ]
Dehydration -16.0108 ¥T3], [NQ]@C

[] shaw unimad Mew...

Selected Fixed PTM

# Carboxymethyl

Selected Variable PTM

Deselect ][ Clear all ][ Switch Type ]

Cancel

Note that we are
not going to
preprocess this
data “on the fly”
as we have
already
preprocessed the
data during the
data refinement
stage. We will
also choose to
report only one
peptide per
spectrum for
simplicity’s
sake.

You can save the parameters that you used for future reference by clicking “Save As”. For more
information on setting up de novo parameters see section 6.1 Setting up Auto de novo

Sequencing Parameters. Click “OK” to commence analysis. The PEAKS auto de novo algorithm
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derives sequence candidates for each of the six spectra in our example data file. Once the de
novo sequencing is completed the results file will appear in the “Project View Panel”:

" Project Wiew
EI* i fPeaksStudioS, 1, /derby Server serverDEMNew Project
=M Sample 1
=F Orbisample. mzxML
r.:i DENOWO 1 [09-Jun-09 14:26]

Double click on the de novo file and the results will appear in the “Main Processing Window™:

DEMOYD 51 [06-1u-09 12:51] % |
=
L é $ I Displaying de novo hits 1 ko 30 out of 30
o
é Id Sequence TLC ALCI%) Rank myz z Mass File RT Scans GQuality ]
A 1 |DNFOQTHY v AWVALE 9,44 67,43 1 g0z,91 2| 1603.7993|0rbisampl... 0,072 0.79 A
1 |DNFETH Y AWAWE 9,44 67.43 2 802,91 2| 1603.8357|Crbisampl... 0,072 0.79
1 |DNPAGTHY AW ALE 9.12 60,77 3 802,91 2| 1603.7993|0rbisampl... 0,072 079
1 |DNPGATHY W AWALE 9.12 60,77 4 802,91 2| 1603.7993|0rbisampl... 0,072 0.79
1|DNFOQTHY WGELAWWE g.29 59.22 5 802,91 2| 1603.7993|0rbisampl... 0,072 0.79
Z2(TSDAMLOWHNLE 7.06 58.83 1 695,54 2| 1389.6523|Crbisampl... 0,314 0.79
Z2(MSDANLOWHNLE 6,19 51.57 2 695,54 2| 1389.6348|Crbisampl... 0,314 0.79
Z|STDAMLOWHNLE 6,19 51.57 3 695,54 2| 1389.6523|Crbisampl... 0,314 0.79
e — . L RN LU LY YL TN A0 £i C A ne oAl 2l dton cfdolowhkiCeeeel L 0244 00 v
— e - e
# Immonium | b b-HzO a C Seq ¥ yw-H2O z z w24 #
1 G5.04 116,03 95,02 55,04 133.06 ) 14 -
2 §7.06 230,05 212.07 202,05 247.10 M 1459.76 1471.77 1472.74 1473.75 745.39 13 b
3 70,07 32717 309,15 299.14 344.16 P 1375.71 1357.71 1355.71 1359.66 655,37 12
4 101.07 455.19 437,15 427.19 472,22 Q 1275.69 1260.56 1261.66 1262.66 639,54 11
5 74.06 556,24 5358.23 525,24 S573.26 T 1150.64 1132.62 1133.60 1134.60 575.581 10
& 110.07 693,30 675,25 BES,29 710,32 H 1049.60 103149 1032.55 1033.55 525.29 9
7 136.08 856,36 835,35 25,36 573,39 i 912,52 §94.51 595,49 96,49 456,76
g 136.08 1019.43 100143 991.43 1036.45 i 749,46 731.45 732,43 733.43 375,23 7 n
9 44,05 1090.47 1072.47 106246 110749 & 586,44 568,29 569,32 570.37 293,70 &
10 72,08 1159.53 1171.51 1161.51 1206.55 W 515.35 497,54 495,33 499,33 258,15 5
11 44 15 1260 56 1747 S 1 [ 1 oo I 41F 70 = 00 7F ANn 76 N5 Al 4 b
L) Intensity (%)
100 c
=
2
(=]
S
o B
=
@
B E
a0 @ % =]
w = ol B 2| 2 |
= 2 B = =1
s 8 = sz i |E|| 2 o 2
: % ex 5 |5 = |£5 || | 9| |e] i 27
28 ] x g2 >z 3 z o = e o
- = = 5 o= o = o = = = o
7 TR W A AT I 40 A 0 A O Y
TP 1 SN T VO | I|| Jotd Ly g LT Lk as, | L. sy | hu Ly I| L] L - Jal Ly ol | iz
200 400 600 800 1000 1200 1400 1600
Pl gl |1 2x | 2y il 0
Info | Survey | Alignment | Error Map
Error {da)
0.8l < 078
D.Dl| . . . - M - |
-0.78 T T T T T T T T T T T T T T T -0.81
200 400 &00 g00 1000 1200 1400 1600 mjz

Take a look at spectra ID 6. Notice that the [1] refers to the modification which in this case is
Carboxymethyl.

At the top of the screen you will see the peptide candidates in the “Peptide Candidates Frame”.
The peptide candidates are sorted by “ID”. Right next to the proposed sequence, the auto de
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novo “Total Local Confidence” (TLC) and “Average Local Confidence” (ALC%) confidence
scores are shown. You will also see the m/z ratio, mass, retention time etc. listed for each
peptide sequence. For information on the “Peptide Candidates Frame including color coding,
see section 6.2.1 Peptide Candidates Frame.

Below the “Peptide Candidates Frame” is the “lon Table Frame”. Each amino acid is color
coded by confidence level (see section 6.2.2 lon Table Frame) with the masses for matched a, b
and c ions listed in blue and for the matched x, y and z ions listed in red.

Below the “lon Table Frame” is the “Spectrum View Frame”. This frame is useful for seeing the
strength of the ms/ms peaks that PEAKS has set as ions. Here the alignment of the assigned b
(blue) and y (red) ions with the entire spectrum corresponding to the selected peptide can be
observed. For more information on the “Spectrum View Frame”, see section 6.2.3 Spectrum
View Frame.

By clicking on the tabs are the bottom of the page, you can view the corresponding survey scan,
the spectrum alignment and the error map. For more information, see section 6.2.4 Spectrum
Alignment Frame, 6.2.5 Survey Scan and 6.2.6 Error Map.

3.5 Run Protein Identification
1) Click the PEAKS Search toolbar icon FLT

Or
113 7 11 7
Select “PEAKS Search” from the “Tools” menu.
- -
2) Enter the SEttI ngs Tools Database Search Predefined parameters | orbisample v f Saveas.. |
as shown:
Error Tolerance
St parent ion: |0.1 da | using |monoisotopic mass v Fragment ion: [0.8 Da
« De Mova Enzyme
+ PEAKS Search .'.[.rypsin v View Enzyme I [ Mew Enzyme. ..
: e rs
e S Maximum missed cleavages per peptide; 1 =
PTM
. PTM Finder P
|F | Carboxymethiy
Maximum allowed variable PTM per peptide | 3__3 |
Database
(%) Select database  Database: | Sample DB w
() Paste sequence ety 5
General Options:
[[] Yalidation with reverse database as decoy
[ Petfarm on-the-fly preprocessing (peak centroiding, charge deconvolution, and deisotope)
D Navo tags: [Use existing de novo restts v|
Enter the PTM as =
shown below by el
H [ 7.
selecting “Set PTM”:
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# Carboxymethyl

PTM Options
All PTM
Marme Mono mass Residue site
Applied Biosystems cleay.,, [236,1572 [C] ~
Applied Biosystems iTRA... [144.1021 [x]@M 3
Applied Biosystems iTRA. ., |144.1021 [k]
Applied Biosystems iTRA. ., |144.1021 [¥]
Applied Biosystems iTRA.., [304,2054 [x]@M
Applied Biosystems iTRA, ., (304, 2054 [k] =
Applied Biosystems iTRA, ., [304,2054 [¥]
Beta-methwlthiolation 45,9577 [C]
Biotinyl-iodoacetamidyl-3... [414.1937 [C]
Biotirylation 2260776 [k]
Carbamidomethylation 57.0215 [C] .
Carbarmylation 43,0058 (K], [%]@N
055
Citrullination 00,9840 [R]
C-Mannosvlation 162.0528 []
Deamidation 00,9840 [M]
Dehydration -15.0108 (T3], [NQl@C ha
[ show urimad

Selected Fixed PTM

Selected variable PTM

[ Deselect ][ Clear all ][ Switch Twpe J

[ ook |[ Cancel ]

Parameters can be saved and used for future reference by clicking on the “Save Parameter”

button.

Setting up Protein Identification Parameters.

Click “OK” to commence analysis.

For more information on setting up protein identification parameters see section 7.1

PEAKS 1 [25-May-09 15:22] x |

Once the Protein ID file appears

H I13 H H ”
z )
Oy S —————— in the “Pro ject View Panel”,
Rl Sequence PEAKS(Score %) RSD Mz z Mr(Calc) DelalMass) | Errar(ppm) | File I I H k h f- I d h
g
3] double click on the file and the
= B9 0 5
£ 0 i & ! H H 13 H
2 Spectrum 3 |AKELLINYK 97.4 0 507.3 7| 1,012,592 0,008, 6,083 Crbisample. resu ItS WI I I appear | n the M al n
& = @Ht3 HSTVFDNLPNPEDR |9 1,699,759
Iy . .
Spectrum 4 96.7 [} 547.59 3| 1,639.759) 0.011 6.551 Crbisample. P W d 7.
z
£ Spectrum 5 o0 o 820,89 2| 1,639,759 0,007 3,995 CrbiSample, rocessli ng Inaow
§ (= 3
= Peptids Align | Peptide Details | 30 Yiew
* Immonium | b b-H2o a 1 Seq ¥ y-H2O z 2 yi2+) * The “Peptlde Vlew” Wlll appear mn
1 .04 116,03 8,02 8.4 133.06 [ 14
2 87.06 230.08 z12.07 202.08 247.10 [ 1489.76 147177 1472.74 1473.75 745.39 13 CCM 1 b 2 < d b
3 70,07 3707 | 30005 | 29904 | 345 P 137571 | 1357.70 | 138871 | 135966 | 68837 1z the am prOCCSSng window y
4 WL07 | 45519 | 49718 | 4ana9 | 4rmzz 2 1278.69 | 160,56 | 126166 | 126266 | 639,04 1 « . e
5 74.06 556.24 538.23 528.24 573.26 T 1150.64 1132.62 1133.60 1134.60 575.81 10 d f 111 Th P p d ID L
[ 110.07 | 69330 | 67528 | 66529 | 7032 H 104960 | 103149 | 103255 | 103355 | 52529 5 erault. € eptide 1St
7 196,08 | 6535 | 89.95 | 62095 | 67339 ¥ 5125z | B945L | 69549 | 096,49 | 45676 8 :
8 136.08 1019.43 1001.43 991.43 1036.45 ¥ F49.46 F31.45 732.43 733.43 375.23 7 ShOWS each SpectruIIl for Whlch
3 4405 | 100047 | 07247 | 106246 | 110749 A Se6.44 | GeEZd | Ge9de | 5M0.57 | 29570 5 i
10 7208 | 1189.59 | L7150 | 116151 | 120655 W SIS0 | 49734 | 49833 | 49903 | 7548 5 PEAI{S f d h
1 4405 | 1260.5 | l242.56 | 123257 | 127759 & 41620 | 39828 | 39926 | 400.26 | 20864 4 oun a matc lng
12 7208 | 1350.66 | 1341.62 | 133164 | 137666 W 3524 | Soii7 | G282z | 3822 | 17812 3 . .
13 72.08 1458.70 | 1440.20 | 1430.71 | 1475.73 v 246,16 | 220.17 22915 | 230.08 123,59 2 peptlde, S]nce there may be more
14 10111 3 @701 | 12940 | 13009 | 13108 74.06 1
e than one spectrum that matches a

peptide, these spectra would be
listed together under a Hit node.
Use the ‘“+’ and “° boxes to
expand and collapse the node to
see the spectra that are listed

200 400 600 800 1000 1200 1400 1600
P& gl [ x| 2y
Infa | survey | Alignment | Error Map
Error {da)
0.
i - - |
T T T T T T T T mfz
200 400 600 500 1000 1200 1400 1600

together. With this dataset,
spectra 4 and 5 can both be found
under one hit.,

The “Peptide Alignment Panel”
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“Spectrum View Frame”, “Spectrum Alignment Frame”, “Survey Scan” and “Error Map”. Click
on the “Peptide Details” tab to see a simple alignment between the original de novo sequence, the
peptide found in the database and the reconstructed sequence. At the bottom of the “Peptide
Details” panel you will see where the selected peptide matches the protein. For more
information about these sections see sections 6.2.2 lon Table Frame - 6.2.6 Error Map .

Click on the “Protein View” tab on the upper left hand side. The following window will appear:

PEAKS 1 [25-May-03 15:22] x

_E Accession (s} Mass Display PEAKS{Score %) | Coverage(h) Query matched | Descripkion Marked
=
g =4 DB Search L] -~
< ¥ 029443|TRFE_BOVIN 7 0 83.8 3 S nsferrin - Bos taurus (Bovine).
‘2 -~ POD330|ADH1_YEAST 2 [ 59.3 231 1 Alcohol dehydrogenase 1 - Saccharomyces cere... L]
B 2
n
=
& || Peptides | Coverage | Tool Box
o
5 (s} Sequence PEAKS{SCore %) RSD M2 z Mr{Calc) Delta{Mass) | Error(ppm} File RT Scan Guality Start | End
E - Spectrum 1 DMPQTH" AWAWYE 99.0 oo g0za9l | 2 1603.7933 -0.00&81 3.8056 Orbisample.mzxML | 0.07 z 0.788 107 120 A
i
‘Q‘ =@ Hit 5 HSTYFDNLPMPEDR. 99 1639.759 231 244
= -l Spectrum 4 96.7 0.0 54759 | 3 1639.759 0.0107 6.5511 Orbisample.mzxML | 1.34 7 0.777

el Spectrum S 99.0 0.0 §z0.89 | 2 1639.759 -0.0065 3.9455 Orbisample.mzsML | 1.42 8 0.787

PEAKS 5.1 presents a list of proteins, ranked in descending order from highest score on
downward. Clicking on any protein will display the peptides matched to that protein in the
bottom pane. In this case the highest scoring protein match is Serotransferrin precursor from
bovine. This protein has two matching peptides, which you can see in the “Peptide ID” list when
if you have selected the “Peptides” tab. To see exactly where the peptide corresponds to the
protein sequence, select the
“Coverage” tab. The entire
sequence of the protein is
shown and the matched parts
are highlighted in blue. In
this case the total matched
part accounts for 3.69% of

Peptides | “overage | Tool Box

DB peptides shown in blue

1 MEPAVEALLA CAVLGLCLAD PERTYEWCTI STHEANKECAS FRENVLRILE

the protein. This information 51 SGPFVSCYEE TSHMDCIKAI SNNEADAVTL DGGLVYEAGL KPNNLEPVVA
can be found in the
“Coverage” column. 10l EFHGTEDNPQ THYYAVAVVE EDTDFELNEL RGEESCHTGL GRSAGHNIFM

3.6 Run PTM Finder

Using the PTM finder, you can identify any additional PTMs and increase the coverage of the
proteins that we have found. It is important to note that the PTM Finder can only be applied to a
Protein ID results file. As it is very time consuming to run Protein ID with many PTMs, this
allows searching for more PTMs in less time. Make sure that you click on a Protein ID result
before performing a PTM Finder search.

1) Click the PTM Finder toolbar icon “J-'h
Or
Select “PTM Finder” from the “Tools” menu.

2) Enter the settings as shown:
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& PTM Finder

Tools

. Data Refinement

. De Novo

. PEAKS Search

. SPIDER Search

¥ PTM Finder

PTM Finder Predefined parameters | orbisampl v [ Save as... ]
Mass Options
R, - Precurs s Search T
(&) Monoisotapic () Average
Fragment Mass Error Tolerance:
Enzyme
‘Trypsin v | [ Wiew Enzyme l [ Mew Enzyme. .. l
PTM
") Deamidation et PTM,., |
) Cxidation M
Fl cobosymeth
Swikch bype
Maximum allowed varisble FTM per peptide
General Dptions
[[] Prepracess this data 'an the fiy'
Mas Missed Cleavages: | 13|
Filter Options
Filter the spectra which satisFy the Following conditions For use in the PTM search:
De novo ALC (%) score greater than: fn recammend 50%
Prokein ID peptide score less than: % recommend 65%
[ QK ] [ Cancel ] [ Help

J

Enter the PTM as shown below by selecting “Set PTM”:

M-Succinimidyl-3-morphali... [127.0633

PTM Options

All PTM

Mame Mono mass Residue site
K& 6.0201 K]
Lipayl 188.0330 ¥]
Methyl ester 14,0156 DE], [£]@C
Methylation 14.0156 CKRHDENG], [#]@N
015 label z.0042 STY], [Rl@c
Propionamide 71.0371 ]
Trimethrylation 42,0470 CKRHDENG], [PAFYILM]...
Myristovlation 210,1954 K], [Gl@M
M-acyl diglyceride cysteine [788.7258 ]
M-isopropylcarboxamido... 99,0684 ]

K], [K]@M

kion 1
Oxidation Hi 15,9949 Hiw]
Palmitoylation 238,2297 CSTE]
Phosphopantetheine 340,0858 5]
Phosphorylation 79,9663 STYHCDR]
Phosphorylation-5TY 79,9663 STY]

[ shaw unimad

|

Selected Fized PTM
# Carboxymethyl

Selected Yariable PTM

# Deamidation
# Oxidation M

Deselect ][ Clear all ][ Switch Type ]

Saving the
parameters
for  future
reference is
achieved by
clicking on
the  “Save
Parameter”
button. For

more
information
on setting up
PTM Finder
parameters
see section
9.1 Setting

Finder Parameters. Click “OK” to commence analysis.

up PTM

After the PTM Finder search is complete, double click on the result node. The “Peptide View”
window will appear:
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=
3 1 Displaying peptide hits 1 ko 4 out of 4
o
é o] Sequence PEAKS(Score %) RSD MYz z Ir{Calc) Delta{Mass)  Errar({ppm) File RT Scan
| & || =@ peptides ~
i ¥ Spectrum 1 DMPCTHYAYAYYE > , g -0.006 g 5 } 0,07
= :
0 - Speckrum 3 WBMELTMRVE 97.4 o 507.3 2 1,013.55 0.965 953,032 OrbiSample. ... 0.36(5
5 =@ Hit 106 HSTVFONFFNPEDR — [39 1,623,728
né i Spectrum 4 96,7 o 547.59 3 1,625,728 -16.021 9,770,251 |Crbisample. ... 1,347
S < Specktrum 5 99.0 o §20.89 2 1,623,728 -16.038 9,780,645|Crbisample. ... 1.42|6
‘qu - Speckrum 2 TSDAMIMLZWHMNLE 95,7 o 695,84 2 1,389,652 -0.013 9,487 |Orbisample. .., 0314
: .
4 | ¥
Peptide Align | peptide Details | 30 Yiew
# Immoniunm b b-Hzo a c Seq ¥ y-H20 z z ¥ (24 #
1 88,04 116,03 95,02 88,04 133,06 D 14 ~
z §7.06 230,05 212,07 202,06 247,10 il 1439.76 1471.77 1472.74 1473.75 745,39 13 T
3 70.07 32717 309.15 299,14 3416 P 1375.71 135771 1358.71 1359.66 685,37 12
4 101.07 455.19 43718 427,19 472,22 Q 1276.69 1260.58 1261.66 1262.66 639.54 11
5 74.06 556,24 533.23 528.24 573.26 T 1150.64 113262 1133.60 1134.60 575.51 10
& 110,07 693,50 675,26 863,29 710,32 H 1043,60 103149 1032.55 1033.55 525.29 El
7 136,08 856,36 833,35 828,36 873,39 K 912,52 894,51 895,49 896,49 456.76 g .
& 136.08 1019.43 1001.43 991.43 1036.45 ¥ 749,46 731.45 732.43 733.43 375.23 7
9 44,05 1090,47 1072.47 106246 110749 L) 586,44 563,29 569,32 570,37 293.70 &
10 72.08 1159.55 1171.51 1161.51 1206.55 W 515.35 497.54 495,33 499,33 258.18 = V5
L) Intensity (%)
1004
=
=}
3
- B
=
k= =
507 o T
o - o B | 3 4
) £ 2 = &
(= o - [ n T T
a s o = g 2 = = o @
3 € S = g T|al g z = 2
a - o
£ T [z ESEZ S - 2. g
=232 T g eg | e = . | E ] 2 E R 2 ‘
= bt =
[ A T R N Y| .u.“u”” Lk med 110 S |‘| 11 H| '.'\"| ] l Tl ] II‘
T T T t t ¥ u T Y Y u T T T T T IRARR T T T T T T T T ™ miz
100 200 300 400 A00 600 roo g00 900 1000 1100 1200 1300 1400 1500 1600 1700
Py gl || aw | v
Info | Survey | Alignment | Error Map
Errar {da)
o] |
0| M . |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T myz
100 200 300 400 s00 &00 700 800 ] 1000 1100 1200 1300 1400 1500 1600 1700

The results will be displayed in the same format as was seen for Protein ID. Recall that the
Protein ID search identified spectra 1, 3, 4 and 5. The PTM finder search also displayed spectra
2 with the addition of deamidation on N.

3.7 Run an inChorus Search

Performing the search with the same data by different search engines is useful both for finding
new proteins and confirming others. You can perform and inChorus search using PEAKS
Protein ID, X!Tandem, OMSSA, Mascot and Sequest. For this example we will be performing a
local search using the X!Tandem and OMSSA search engines. If you have not already set up
your search engine preferences, see section 15.1.3 Search Engine Preferences for more
instructions.

1) Click on the orbisample.mzxml file

2) Then click the inChorus Search toolbar icon @’
Or
Select “inChorus Search” from the “Tools” menu.
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The inChorus search window will open. Check the “PEAKS Protein ID”” box and select the name.
Enter the following settings:

inChorus Search [Z|
Tools PEAKS Protein ID
~
Database Search Predefined parameters |orbisampla v ‘ [ Save as.. |
[ #Tandem Error Tolerance
Parent ion: 0.1 da ¥ |using |monoisotopic mass v Fragment ion: Da
] onssa [[d0¥usa |
Enzyme
[] Mascat Y
Trypsin ~ | [ Wiew Enzyme ] [ Mew Enzyme. ..
O Sequest Maximum missed cleavages per peptide:
[ Import Result PTM
) Deamidation HEL
) Cridation 11
[F] Cartatymety
Switch bype
Mazximum allowed wariable PTM per peptide
Database
() Select database  Database: ‘Sample DB hd | [(mew.. ] [Ede.. ]
() Paste sequence \ | [ setsview tava. . y
General Options
[] validation with reverse database as decoy v
[] Perfarm on-the-Fly preprocessing (peak centraiding, charge deconvolution, and deisatope)
De novo tags: |Use existing de novo resulks ~
v

Enter the PTM as shown below by selecting “Set PTM”:

PTM Options
All PTM . Selected Fized PTM
==
Mame Mono miass Residue site # Carboxymethyl
K& 6.0201 K] A
Lipoyl 188.0330 K] g
Methyl ester 14.0156 DE], [¥]@C
Methylation 14.0156 CKRHDENG], [X]@M
o185 label Z.0042 STY], [K]@C
Propionamide 71.0371 ]
Trimethylatian 42 0470 CKRHDENG], [PAFYILH]...
Myristoylation 210.1954 K], [Gl@n
M-acyl diglyceride cysteine |788.7258 ] Selected Yariable PTM
- ucclnlly- -morpholi. .. 1, [¥] & Ovidation M
ion M
Oridation H 15,9949 Hi'] —
Palritoylation 238.2297 C5TK]
Phosphopantetheine 340.0858 |
Phosphorylation 79,9663 STYHCDR]
Phosphorylation-STY 79,9663 STY] ~
[ Show unimed [ Deselect I [ Clear all ] [ Switch Type J

Next, check the “X!Tandem” box.

26



Enter the following settings:

InChorus Search

-Archaea

Taxonomy supported ,
----AEropYrum pernix

[] omssa ----Methanoceccus jannaschii
----Other Archaea
--Bacteria
[ Mascot ----Actinobacteria hd
|:| Sequest 1. [ reversed Seguences
2. [ an sy Find models with log(e) < [-1_¥]

] Impart Result
Z: [# measurement errors

1. @ Fragment mass error; !U.S iDa vl

3. @ residue modifications
1. Complete modifications:
JCarl:roxyrnethyI () _:J
] @ specfy your own
2. Potential medifications:
Oxidation (M

Oxmiation (N @ specify your own i

Deamidation [N)
Deamidation (Q

4. @& refinement specification
1. @ Potential modifications (unimod):
round 1 round 2

Oxidation (M) =
Dioxidation (M)
Oxidation (W)

Oxidation (M) =
Oxidation (W)
Deamidation (N]
Deamidaticn (Q) Dioxidation (W)
ICAT-D:2H(B) (C) ™ Ceamidation (N) et

mods: l @ mods: l
motifs: 1 @ motifs: 1

2. @ Point mutations: yez * mg
3, @ Semi-style cleavage: O yes O pp
5. g protein cleavage specification
1. @ Cleavage site!
[erypsin, [RKTI{P} =]
2. @ Semi-style cleavage: L2 Yes & ng
6. [ spectrum conditioning
1. @ Remove redundant: yeL * no, angle: i-ﬁﬂ (0-80)

2. @ Spectrum synthesis: ® yes © no
7. & predefined methods
1. @ Method: Select device & parent 8m.

Guad-TCOF (100 ppm)
CQuad-TCF (0.5 Da)
Ion Trap (4 Da)

Finally, check the “OMSSA” box and select the name.
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Enter the following settings:

InChorus Search @

Tools M35
~
[] PEAKS Prakein ID - O S S ﬁ
o ~
<> NCBI
[ =iTandem
LRIl Search | Search Status [ Browser | Download | FAQ | Hel
[ Mascat
Enzyme: 1TI'YDSiﬂ _'.j Maximum missed cleavages: |3 'i
B et Species to search (ctrl key for multiple selection):
D ~
[ tmport Resule Sequence library: “Arﬁfgfoepayrum il =
]Sam;ieDB —:-j --—-Methanococcus jannaschii
Taxonomy supported ——-Other Archaea
--Bacteria
----Actinobacteria b
Hitlist max length: | 10 '1 E-value cutoff: 11 '] =
Fixed mods (ctrl key for multiple selection): Variable mods (ctrl key for multiple selection):
carboxyamidomethylation of K A citrullination of R ~
carboxykynurenin of W E deamidation of N and Q E
/ = dehydroof Sand T =
di-018 on peptide n-term
deamidation of N and O di-iodination of ¥
dehydro of Sand T di-methylation of K
di-018 on peptide n-term i oxidation of M b
Maximum variable mod combinations searched per peptide:]64 '1
Precursor mass tolerance (Da): 10.1 Product mass tolerance (Da): ]0.8
Precursor mass search type: [monoisotopic =] product mass search type: [monoisotopic v}
Lower bound of precursor charge: ]1 '] Upper bound of precursor charge: ]3 ']
Minimum charge to start using multiply charged products:i3 '1
Fraction of product peaks below precursor to determine +1 precursor; 10.95
Peak intensity cutoff: Number of top intensity peaks in first pass:
0 (fraction of most intense) 6 -
Ions to search 1: ]b 'i Ions to search 2: |y *
]
-] |

Click the “Ok button. When the inChorus search is complete you should see the following new
additions in the “Project View” panel:

_f PEAKS 1 [21-Jan-09 11:38]
x_l' ETAMNDEM 2 [21-1an-09 11:39]
(W) OMS5A 3 [21-Jan-09 11:40]
EARIMNCHORLS 4 [21-Jan-09 11:40]

Presented here are individual reports for PEAKS, X!Tandem and OMSSA as well as an inChorus
report that compares the individual reports. To see each of these reports, double click on the report
that you would like to see in the “Project View” panel.
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The “Peptide View” results for the PEAKS Protein ID search can be seen below:

PEAKS 4 [22-1un-09 13:20] % |
z ; ] o e
o @ $ I Displaying peptide hits 1 to 4 out of 4
o
é () Sequence PEAKS{Score %) M[Z z i Calc) DeltaiMass) | Errorippm) File RT Scan
& || =@ Peptides ~
E ¥ Spectrum 1 DHNPQTHYYAYAYYE 99,0 z 1,603.799 -0,006 3 orbisample.. .. 0.07 2
=
43 Spectrum 2 TSDAMIM[IWMNMLE (29,0 695,54 2 1,389,652 -0.013 9,457 [Orbisample. ... 0,314
.Juaj Spectrum 3 AMELLINYE 97.5 507.3 2 1,012,592 0,006 6,088 [Orbisample. ... 0.36(5
E; =@ Hit 13 HSTWFDMLPMPEDR. |99 1,639,759
% ----- Spectrum 4 96,7 547.59 3 1,639,759 0,011 6,551 [Orbisample. ... 1.34(7
E ----- Spectrum 5 99.0 §20.59 2 1,639,759 -0.007 3,945 [Orbisample. ... 1.42|5
Ve |
A
13 H H 77 .
The “Peptide View” results for the X!Tandem search can be seen below:
KTANDEM 11 [22-Jun-09 14:16] |
@ $ 11 Displaving peptide hits 1 to 3 out of 3
b SEqUENCE XTAMNDE... | MJE zZ Mr{Calc) DeltalMass) | Error{ppm) File RT Scan

> (4

=
[
=
o
=]
=
=4
o
o
=
]
=
c
z
2

[=-@) Peptides
¥ Spectrum 1 DHNPOTH YA 1.6E-6 2 ‘ 3,806 |CrbiSample
> Spectrum 2 TSDAMIN[4]WNMLE  |3.5E-2 595,54 2 -0.013 9,487 |Crbisample. ... 0,314
L Spectrum § HSTYFDMLPMPEDR.  [7.7E-6 520,89 2 1,639,759 -0.007 3,945 |Crbisample. ... 1,428 3
“Peptide View” results for the OMSSA search can be seen below:
OM354 6 [22-Jun-09 13:21] % |
S
z @ $ I Displaying peptide hits 1 ko & ouk of &
;% hin] Sequence OMSSA(E-value) M[Z z Mr{Calc) Delta{Mass)  Errar{ppm) File RT Scan
& | =@ Peptides ~
3 o Spectrum 1 A, : Z  1,603.799 -0.006 Orhis 0.07 2 0
% Spectrum £ TSDAMIM[S]. .. [3E-3 695,54 2 1,389,045 -0.017 12,298 |CrbiSample. ... 0.31)4
§ Spectrum 2 TSDAM[SIIN. .. [2.38E-1 695,584 2 1,389.645 -0.017 12,298 |OrbiSample. ... 0.31)4
— Speckrum 2 TSDAMNIMW, .. |5, 78E-1 695,54 2 1,389.645 -0.017 12,298 |0rbisample. ... 0.31}%
Spectrum 3 AMELLIMYE 4. 71E-2 S07.3 2 1,012,592 0.005 6,088 |CrbiSample. ... 0.36|3
=@ Hit 23 HSTYFDMLP. .. |2.54E-7 1,639.759
= Spectrum 4 1.73E-1 547.59 3 1,639,759 0.011 6,551 |OrbiSample. ... 1.347
s Spectrum 5 2.94E-7 20,89 2 1,639,759 -0.007 3.945|CrbiSample. ... 1.42|3 =

The inChorus report contains most of the information that is seen in a PEAKS Protein ID results file
(7.2 Protein Identification Results). Click on the “Peptide View” tab:

INCHORUS 6 [26-Jun-09 14:48] % |
=
o @ $ I Displaying peptide hits 1 to 4 out of 4
g j(n] Sequence M|z z RT InChorus(Score %) | PEAKS(Score %) KTAMDEM{E-value)  OM3SA(E-value) @
L& || =@ Peptides ~
3 ¥ Spectrum 1 DMPOTHY Y AYAYYE 02,9 5
E Spectrum 2 TSDAMNIMN[Z ] MMNLE 695,54 2 0.51 99.0 2.4E-2 -
J% Spectrum 3 AMELLIMYE 507.3 2 0.36 99,56, 97.5 - 2.57E-2
E; =@ Hit 21 HSTYFOMLPMPEDR 99,95
£ Spectrum 4 547.59 3 1.54 99,52 6.7 - 5.37E-2
'J% ----- Spectrum 5 20,59 z 1.42 99,95 99.0 B,9E-6 7.79E-5
e |

The “Peptide View” of an inChorus report contains the scores received by each search engine
involved in the inChorus search. A “-” indicates that the search engine did not find that a protein
sequence for that particular spectrum. Notice that while PEAKS Protein ID found spectra 1-5,
X!Tandem found 1, 5 and OMSSA found 1, 3, 4 and 5.
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Click on the “Protein View” tab:

Accassion
[ % DB Search

Q29443|TRFE_BOVIN 1 77753.2 7
PO0330|ADH1_VEAST

36691.957 1 1

InChorus(Score %) Coverage(%) GQuery matched Marksd Description PEAKS XTANDEM OMSSA
1 98.43 5.26 6 (=] SeratransFerrin - ...
61.53 2.31 1 = Alzchol dehydrog... a

The “Protein View” of an inChorus report displays the proteins that were found and indicates by
checkmarks whether the different search engines found that protein or not. In this case, the X!Tandem
and OMSSA searches did not generate any extra results that PEAKS did not find but helped to
confirm that the first protein is good match.

3.8 Perform a SPIDER Search

In this example, spectrum 6 has not been identified with database searching tools. In order to
gain more information from our data, we will run a SPIDER search next. For more information
about the SPIDER search see section 8. SPIDER Search.

Click on the Protein ID Result
Next, click the SPIDER Search toolbar icon %

1)
2)

3)

Or

Select “SPIDER Search” from the “Tools” menu.

Enter the settings as shown:

A SPIDER Search

Tools

. Data Refinement
. De Mova

. PEAKS Search

+ SPIDER Search

. PTM Finder

SPIDER. Search Predefined parameters |0rbisamp\e L ‘ | Save as.,, |
General Options
Query Type: () Segment Match (") Mon-gapped Homalagy Match (%) Homolagy Match
Report Top: 5%
Mass Error Tolerance
Mass Talerance: Da Leucine=Isoleucing Lysine=Glutamine
PTM
@ Drearnidation Set PTM...
) oidation M
[F] carboxymetty
Switch bype
Maximum allowed variable PTM per peptide m
Filter
Use the spectra which satisfy the Following conditions for use in the SPIDER search:
De novo (ALC %) score greater than: recommend 50%
Protein ID peptide score less than: 65 recommend 5%
0K ] [ Cancel ] [ Help ]
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Enter the PTM as shown below by selecting “Set PTM””:

|

FTM Optians

All PTM

Mame Mano mass Residue site
K& 6,0201 []
Lipoyl 188.0330 [K]
Methyl ester 14,0156 [DE], [¥]@C
Methylation 14,0158 [CkRHDENG], [2]@M
015 label z.004z2 [3TY], [X]@C
Propionamide 71.0371 [C]
Trimethrylation 42,0470 [CKRHDEMG], [PAFYILM]...
Myristoylation 210,1954 [kC], [S]@m
M-acyl diglyceride cysteine 788.7258 [C]
M-isopropylcarbocamido, . (99,0634 [C]
M-Succinimidyl-3-morpheli., . |127.0633 [K], [%]@n

Crxidation Hw 15,9949 [Hw']
Palmitoylation 230.2297 [C5TE]
Phosphopantetheine 40,0855 [5]
Phosphorylation T 0663 [STYHCDR]
Phosphoryvlation-3T T 0663 [5T%]

| £

[ show urimad

Selected Yariable PTv

# Deamidation
# Ouidation M

Selected Fixed PTM
# Carboxymethyl

[ Deselact ][ Clear all ][ Switch Type ]

[ [ 4 ]’_ Cancel ]

Parameters can be saved for future reference by clicking on the “Save Parameter” button. For
more information on setting up SPIDER Search parameters see section 8.1 Setting up SPIDER
Parameters. Click “OK” to commence analysis.

SPIDER 17 [26-May-09 14:07] % ‘

3
i 1 Displaying peptide hits L ko & out of & 4
o
§ o] Sequence SPIDER(Score #) RSO Mz z MrtCalc) Delta(Mass) ~ Error(ppm) | File
| & || 3@ Peptides A
4 . . A
g trum 1 DHPQY 0 z il ]
= Spectrumz  |TSDANLWWNNLE [ 2| 1,388.668 997 717.489|Orbisample.
:;:. Spectrum 3 WANELLLIMYE 23.0423126220... 0 507.3 2] 1,012,592 0.006 6.088|CrbiSample. .
= Spectrum 4 LSHEFALNGNPQNF 13.4575214385... [] 547,59, 3 1,5m732[  -103.016]  62,824.348(Crbisample..
£ Spectrum5  HSTWFDRLPNPEDR. 34.26525115%... [ 320,89, EREEEE -0.007] 3.945|Orbisample. .
i Spectrum & WDDVQEC[ 1 TYLAMYPSHAWVAR |21,8878459930.., 0 798,37 3| 2,323,061 -69.027| 28,856.,318|0rbiSample. .
£ |[® ] B
Peptide Align | peptide Detais | 30 View
& Immonium | b b-HZO a c Seq ¥ y-HZO z Ed v (24) #
1 68,04 116.03 98.02 68.04 133.06 o 14 ~
z 7,06 230,08 212,07 202,08 247,10 N 146976 | 147177 | 147274 | 1473.75 | 745,38 13 T
3 70,07 327.17 30915 299,14 344,16 3 137571 | 135771 | 139871 | 1359.66 | 688,37 12
4 101.07 455.19 437.15 427.19 472.22 Q 1278.69 1260.56 1261 .66 1262.66 633,54 11
5 74.06 556,24 538.23 528.24 573.26 T 1150.64 113262 1133.60 1134.60 575.81 10
o 110.07 593,30 B675.28 665,29 710.32 H 1049.60 1031.48 1032.55 1033.55 525.29 9
7 136.08 896,36 B38.3% 828,36 873.39 ¥ 912,52 894.51 59549 590,49 456.76 8 L4
B 136,08 | 101943 | 100143 | 99143 1036.45 ¥ 74346 73145 73243 73343 375,23 7
E] .05 105047 | 107247 | 106246 | 1107.48 A Sa8.44 565,23 569,32 57057 293,70 3
10 72.08 1189.53 1171.51 1161.51 1206.55 W 515.35 497,34 498,33 499.33 258.18 5 ~
L) Intensity (%)
100
H
s
S
s =
>
50 B .
B ol = z
L =] o g
o H = aX I z
T o iz = H 2
2% o ow o8 E s E5 o 29 s 7
20 " : 2 % of z £E 2 2 g
- =¥ ES E o= €5 = T z = &
] W P08 OOt IO T L5 A Y
r { T 1 el b y iz
200 00 500 200 1000 1200 1400 1800
by ol |z a2
Info | Survey | Alignment | Error Map
Error (da)
0.
o I . . N . s
T T T T T T T T fz
200 400 00 800 1000 1200 1400 1600
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After the SPIDER search
has completed, double click
on the SPIDER results
node. The “Peptide View”
window will appear. The
format is identical to what
was seen in the results of a
Protein ID search:

Note that all spectra can
now be identified by the
SPIDER search. Spectrum
6 is well identified.



Clicking on the “Peptide Details”
tab will display the protein with
its matched peptides in red.
SPIDER will also display a
reconstructed sequence. See
section 8.2 SPIDER Results
View for more information.

Peptide align | Peptide Details | 30 view

Select peptides Faor display:

Denovo W (CarboxymethylC) W

Q2544 3| TRFE_BOVIN :

=WFL= YLAMUVTDEHA[RL]ER

Recon  AD  (CarboxymethylC) W =RE{CarboxvmethylCiz= ¥ LAMYPSHA[YYAIR
+

HomologhD

[EEETEEEE 111
Y < GE{CarboxymethylC)=Y LAMYPSHA[YYATR

SPIDER matches shown in red

Peptides | Coverage | Tool Box

SPIDER matches shown in red
Overlapping matches in magenta

1 MRPAVEALLA CAVLGLCLAD PERTVEWCTI

51 SEPFVISCVEE TSHMDCIFAT SNNEADAVTL

101  EFHGTEDNPQ THYTAVAVYVE EKDTDFELNEL

151 AFLYEELPDFP QEZSIQRAAAN FFIASCVPCA

201 ACINHEPYFG YSGAFKCLME GAGDVAFVEH

251  GDNTRESVDD YQECYLAMVE SHAVVARTVE

301 KPDNFOLFQS PHGKDLLFED SADGFLEIPS

351 ESKPFPDISED ECMVEWCAIS HOERTECDEW

401  AKIMEGEADA MSLDGGYLYI AGKCGLVPVL

451 AVAVVETSDA NINWNNLEDE KSCHTAVDRT

501 EFFSAGCAPE SPRNSSLCAT CIGSERGTGE

551 VEKGDVAFVE DQTVIQNTDG NNNEAWAENL

601 ENCHLARGEN HAVVIREDKA TCVEKILNEQ

651 NSKDLLFEDD TECLASIAKE TYDIYLGDDY

701 FHEP

Color Code: >=30 >=10 =0%

1 MRPAVREALLA CAVLGLCLAD PERTVEWCTI STHEANKCAS FRENWVLEILE
51 SGEPFVECVER TEHMDCIKAI SNNEADAVTIL DGGLVYEAGL KPNNLEEVWA
101 EFHSTEDNPD THYYAVAVVE KDTDFELNEL RGEEICHTGL GRIAGWNIPM
151  AFTLYKELPDP QE3ITIQRAAAN FFIASCVECA DOSSFPELCQ LCAGKSTDED
201  ACSNHEPYFG TSGAFKCLME GAGDVAFVEH STVFDNLPNE EDRENYELLC
1
251 GDNTRESVDD TOECTLAMVE SHAVVARTVG GKEDVIWELL NHAQEHFGED
Click on the “Protein View” tab and
then on the “Coverage” tab to see where
smueankcas rremvirie  the SPIDER results overlap with the
protein sequence. Note that SPIDER
DEELVITEAGL EPNNLEPVWA . .
matches are shown in red while matches
rexkscrrer creacwmrem  fOUNd by both PEAKS protein 1D and
SPIDER are shown in magenta:
DOSSFPELCO LCAGEGTDEC
STWVEFDNLEPHNP EDREENYELLC
GEEDVIWELL NHAQEHFGED
FMDFEL¥LGY EYVTALONLE
SEFFSEFAIEC ETAENTEECT
AENYETEGES CENTPEEGTL
AGWNIPMGLL ¥SKINNCEFD
ECWVENINERY ¥IGYTGAFRCL
FEENFEVLCE DGTEEPVTDA
QDDFGESVTD CTINFCLEQS
VEAMTNLEQC STIELLEACT
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4. Load Data

4.1 Data Formats
Before loading data files into PEAKS, you must make sure that the data is in an accessible
format. PEAKS handles data files in the following formats:

e .ANZ - the zip compressed XML based file format associated with PEAKS 4.5 and
earlier

.BAF, .YEP and folders of .FID files from Bruker instruments
.D files from Agilent QTOF instruments

.DAT files created by BSI’s ABI converter software

.DTA: file format associated with SEQUEST software

.MGF: file format associated with Mascot software

PKL.: file format associated with MassLynx software

.RAW files from Thermo Electron instruments

.RAW files from Waters QTOF instruments

WIFF files from ABI/Sciex QSTAR and QTRAP instruments
XML format files using the mzData schema

XML format files using the mzXML schema

PEAKS 5 project directories

4.2 Data Conversion

It is best to import RAW data directly, so that PEAKS can access the complete, unprocessed
experimental data including the MS survey scan and retention time information. This will ensure
that the PEAKS analysis does not suffer from poor preprocessing.

In order to load RAW data from different vendors, PEAKS may require third-party software to
be installed. Please consult the following instructions for third-party software requirements.

4.2.1 PEAKS Project Converter

Projects created using PEAKS 5.0 are different than those produced with 5.1. PEAKS provides a
straight-forward project conversion tool that will allow users to quickly enhance existing projects
to be supported in PEAKS 5.1. Users comfortable with command line, will find the tool very
easy. This section will cater to those unfamiliar with command line, but who wish to convert
their necessary projects promptly.



There are two main methods that can be used to generate a PEAKS 5.1 project from an existing
5.0 project.

1. The first method converts a 5.0 project and stores the 5.1 project in the same directory as the
original file, with the addition of “51” to the end of the file. Just enter ProjectConverter followed
by the PEAKS 5.0 project location and name. For example, if the project is found in your
C:\PeaksStudio5.0\derbyServer\serverDB\My5.0Project folder, enter

ProjectConverter “C:\PeaksStudio5.0\derbyServer\serverDB\My5.0Project”

This will produce a new 5.1 project in this same directory, with the name My5.0Project.51.

The quotation marks (*) surrounding the location are not necessary in this case, but are necessary
if your path contains any spaces, such would be found in use of “C:/My Documents/Projects...”.

2. To produce a new file in a different directory, the only change is the addition of leaving a
blank space, and then entering the output directory, such as
“C:\PeaksStudio5.1\derbyServer\serverDB\My5.1Project”

Thus the line will look like

ProjectConverter “C:\PeaksStudio5.0\derbyServer\serverDB\My5.0Project” “C:\PeaksStudio5.1\derbyServer\serverDB\My5.1Project”

If the new directory does not already exist, the program will create the directory for you. If the
directory already exists, entering a dash and the letter ‘-f* before the original project will force
the ProjectConverter to overwrite any existing projects in this location.

For example:
ProjectConverter -f “C:\PeaksStudio5.0\derbyServer\serverDB\My5.0Project”

Or

ProjectConverter -f “C:\PeaksStudio5.0\derbyServer\serverDB\My5.0Project” “C:\PeaksStudio5.1\derbyServer\serverDB\My5.1Project”

You are now ready to call up these projects into PEAKS 5.1.

4.2.2 Agilent Data

PEAKS 5.1 can load native data from Agilent QTOF, provided that the MassHunter software is
installed on the same computer.

4.2.3 Applied Biosystems (WIFF)Data

WIFF data from Applied Biosystems/Sciex QSTAR (or QTRAP) mass spectrometers can be
loaded, provided that the Analyst QS (Analyst 1.4.1 for QTRAP) software and the MSX plug-in
are installed on the same computer as PEAKS 5.1. The MSX tool is produced and sold by
Infochromics Ltd., and is available (at cost) from Bioinformatics Solutions Inc. Please contact a
BSI sales representative to obtain an evaluation or full license.
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4.2.4 Applied Biosystems (4700/4800)Data

BSI has created a converter to extract the data from an ABI-Oracle database. If you require this
separate, free tool, contact your sales representative. Once installed, you can start up the ABI
4700 Data Extractor from the Start menu.

4.2 5 Bruker Data

PEAKS 5.1 can load data from Bruker mass spectrometers provided that the CompassXport
software is installed on the same computer. If loading .fid files, which are stored in a network of
folders, select the top level folder to load them all at once.

4.2.6 Shimadzu Data

Shimadzu mass spectrometer data can be loaded, provided that the Shimadzu software is
installed on the same computer as PEAKS 5.1.

System Requirements

This extractor can be installed on the same machine as ABI 4700 Explorer and the Oracle
database (we will call this machine the 4700 SERVER in the following instructions) or
another machine that has direct network access (we require that there is no firewall or
proxy) to the 4700 SERVER. Windows 2000 or Windows XP is recommended for use
with this tool.

Configuration
Before using the ABI 4700 Data Extractor, it must be configured. To do so, choose
“Settings” from the “File” menu. Configuration requires the following:

4700 SERVER Name or IP Address: input “localhost” if the Extractor is running on the
4700 SERVER (this is the default value), otherwise enter the IP address of the 4700
SERVER.

The socket used by the 4700 SERVER: this is the port that the Oracle database listens to
(the default is 1521).

Username to access the Oracle database: most likely we do not need to change this (the
default is “tsquared”).

Password to access the Oracle database: mostly likely you do not need to change this one
either.

Data extraction procedure

1. Load Spot Set List from the database: (Do it via menu File | Load Spot Set List). The
extractor will export the peak list of a spot set into a PKL file.
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2. Open a Spot Set: (menu File | Open Spot Set) Spot Set Chooser will help the user to
choose a spot set. After selecting a spot set, click '‘OK' to open it. The job run information
of a spot set will be shown.

3. Select a job run: There is a button to select before each job run. Only the MS/MS job
run can be selected for export, as the precursor information is needed. Select a job run
and click 'Convert' to do the extraction.

4. Choose a filename to save: After clicking the '‘Convert' button, the user needs to input a
file name and the peak lists of the selected job run will be exported.

4.2.7 Thermo Data

RAW data from Thermo Electron mass spectrometers can be loaded, provided that the XCalibur
software is installed on the same computer as PEAKS 5.1.

4.2.8 Varian Data

A conversion tool is embedded into Varian’s data acquisition software which allows the
conversion of Varian raw data into .pkl files which can be immediately read by PEAKS.

The .trans type data (raw) is converted in Varian programs by clicking "File", "Save As" and
selecting the .pkl file format or by clicking "File", right clicking "Export" and selecting ".pkl".
If you are viewing a chromatogram with the Varian software, all the spectra data in the
viewed chromatogram is converted to the .pkl format. Likewise, if you are viewing a single
spectrum and choose to convert the data, only the viewed spectra will be converted.

4.2.9 Waters/Micromass (MassLynx) Data

PEAKS 5.1 can import RAW data from Waters/MicroMass QTOF instruments using a utility
called wolf.exe (originally created as part of the Sashimi Project) to access MassLynx libraries
and convert the data. PEAKS provides a version of wolf.exe compatible with MassLynx 4.1. If
you need a different version of wolf.exe, please visit:

www.bioinfor.com/products/peaks/support/watersmicromass.php

Additionally, you must make sure that the following MassLynx libraries are installed on the
same computer as PEAKS and wolf.exe:

e DACServer.dll

e Genutil.dll
MetaGD32.dlI
raw.dll
securityAccess.dll
securitySettings.dll
securitySignature.dll
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4.3 Create a New Project

1) To create a new project, select “New Project” from the file menu or using the “New project”

icon ‘%2 on the toolbar. The
following window will open:

2) Create a name for your
project and click “Browse”
to select the where you
would like to save the
project.

3) To add data files to sample 1,
click the “Add data files”
button. Browse for the data
file and click the *“Open”
button. Once the data file
appears, select the

Project Name |New Project 2|

Project Location | C\PeaksStudioS. 1Y \derbyServerserverDB

Data Files Sample Details
Mew Project 2
bf PIN Szl 1 Sample Name
~[_Add data files... .Samp\e 1

Instruments

Add Sample

Browse. .,

“Instrument Vendor” and “Instrument type” that was used to generate the experimental data
from the drop-down lists. Select “All Instruments” from the “Instrument VVendor” drop-down
list to view general instrument types in the “Instrument Type” drop-down list. If you would
like to apply the same instrument configuration to all of the files in the sample, or to all of the
samples in the project click on the “whole sample” button or whole project button,

respectively.

.‘ New Project E|
4) To add another Project Name New Project 17

Sample, C||Ck on the Project Location  |C:\PeaksStudioS. 14, \derbyServeriserverDE

Add Sa.mple Data Files Data Details
button. Toadd adata | i newroeci7 Data File Name

. . = :
flle to sample 2 CIICk ) ""—'15'—' i I\datal 200901 20_3-8-1_01 RAw
on the “Add data 20090120_3-5-2_01,RA%W i

. : 20090120_3-8-3_01.RAWw Instrument Yendor:
files” button. Select —
th i t t Thermo Scientific hd

e Instrumen
Instrument Type

vendor and type from LTQ Orbitrap 1 [Discovery Orbi-Trap
the drop-down Additionally apply same instrument config to

menus unless yOU whole project ] [ whole sample

had previously
applied the

instrument
configuration to the | [odete J[ o J[ vown J[ sdisamei

whole project in step
3.
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5) To delete a sample or data file, select the appropriate node (sample or data file) and click the
“Delete” button. You can also change the order of the samples within a project or data files
within a sample using the “Up” and “Down” buttons.

& New Project rg|
. « » Project Name Mew Praject 17
6) Click the OK Project Locati :ce:: r:::: dics. 11, iderbyServer|serverDB | [ ]|
rD]EC ocation LFeal Udioo, 1y, jaer Erver|Server| FOWSE, .,
button once all data ’
files and Samples are Data Files Data Details

w Mew Project 17

added to the project. 2 L sample 1

~(5 20090120_3-8-1_01. RAW ||id'|,data'|,QST.°.R (wifF)-test Files\Z1-A10_AUg20.wifF |
20090120_5-6-2_01 RAW
20090120_3-5-3_01.Raw Instrument Yendor:

| #Add dakaFiles. ..

Data File Name:

|.ﬁ.pplied Binsystems w |

Instrument Type

(QSTAR Elite Hybrid

Additionally apply same instrument config ko

whole project ][ whale sample

[ Delete H Up H Dawn H Add Sample ]

7) The project will appear in the “Project View” window. The ““~ symbol indicates that the
file is still loading (see example below).

The “ % ” symbol indicates that the file has finished loading (see example below).

[T [

File Tools ‘Window Help File Toals ‘Window Help
@ Ho * b I1%KKP BB HE * aM%J
F_‘ Project View " Project View
EI]*{ C:JPeaksStudios. 1. fderbyServer/serverDE/MNew Project E]*{ C:/PeaksStudioS. 1], jderbyServer/serverDE/Mew Project
= [l Sample 1 = JL Sample 1
i Z0090120_3-3-1_01.RAW Z0090120_3-5-1_01.RAMW
200901 20_3-3-2_01.RAW Z0090120_3-8-2_01 AW
20090120_5-8-3_01.RAW Ll 20090120_3-8-3_01.RAW

4.4 Add Data to an Existing Project

1) Select “Add data” from the file menu or F’l from the task bar. The original project

window will open. You can add more files to an existing sample or create additional samples.
You will need to select the in6strument vendor type. For more information on adding
files/samples or setting up the instrument configuration, refer to section 4.3 Create a New

Project.
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4.5 Open/ Close a Project

To open a stored project, select “Open Project” or “Open Recent Project” from the file menu or S g
from the task bar. To close a project that you are working on, select “Close Project” from the file

menu or Jl from the task bar.

4.6 Delete and Hide Results

Results and filtered results can be hidden or (F¥project view .
deleted by cIiCking right cIiCking on a results —j.p C:,l'F‘eaksStudlDS.1,I'I:IerhyServer,l'ser\_ferDB,l'New Project 1
L Y PEAKS 1 [29-Jun-09 16:24:15] Filtered
file: = L, Sample 1
=y OrbiSample, mzXML
T CE OO 2 [ —
Hidden results can be brought back by right Perform Filtering
clicking on the data file and selecting “Show oot Exce
7 . XParC Exce
Reports”. Check the results that you would like " i
. Export Statistics Graph
to view.
Export Sequence Tag
Deleke Result
N Project View Hide Result
= ~id Ci/PeaksStudioS. 1 fderbyServer fserverDE/MNew Project 1
Y PEAKS 1 [29-Jun-09 16:24:15] Filkered
=\ Sample 1 You can delete results,
= 8 rbiSample. maxl fllter_ed result,
~[# PEAKS 1 [z2) DataRefine fractions, and samples.
De novo Note that deleting the
Peaks Database Search latter two will delete
Spider search any  results  than
inChorus Search depend on them as
Expart MGF file well. This can be the
Export MzxML file case even if they only
Expart Resulk file depend on  those
Show Reports DEMNCYC 2 [22-Jun-09 13:20] Le(SjU"ZS partl?t”y' Whlt:e
Dielete Fractign{s} v FEAKS 1 [22'J|.||'I'|:|g 13:11] | Ing results can €

4.7 Change the Location of Saved Projects

reversed, deleting is
permanent.

Projects are saved in the location that is listed in your “Preferences” window. To modify your
preferences, select the “Preferences” toolbar icon 6 or select “Preferences” from the “Window”

menu. Select “General” on the left hand side of the
window. The default “Output Directory” and
“Project Folder” locations are listed in the “Default
Output Directory” panel. Please note that the
defaults seen here may differ from your default
locations depending where you downloaded PEAKS.

Default Qukput Dirackary

Qukput Direckary
‘C:IdarbyServer ‘
Project Falder

‘C:IdarbyServerlserverDB ‘

Click on the “Browse” buttons to change either of these locations.
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You can also change the location of your projects on a project by project basis by selecting a new
“Project Location” when setting up a new project as seen below:

|New Projeck &

Project Name

Project Location

|C:'|,Peak55tudiu:|5. 13 \derbyServeriserverDB

| l Erowse, .. ]

4.8 Orienting Yourself

4.8.1 Project View Panel

This frame appears in the upper left hand
the organization of a
particular project (if applicable) or simply of a s

corner, displays

" Project Wiew
EI]*; Ci/Peaks Studio 5.0/, fderbyServer/serverDEfNew Project 1
= JL Sample 1
E CrbiSarmple. mziErL

data file. Use the ‘+’ and “-* boxes to expand

and collapse the project in order to access the data file that you want to analyze. Make sure the
data file to be analyzed is selected. If you select a project, all of the samples will be analyzed. If
you select a sample, all of the files within that sample will be analyzed.

Note: Any features that cannot be
performed when a specific node is
selected will be grayed out. In the
example below, you cannot run the

& PEAKS

File Tools ‘Window Help

doDHB * a9x%x&RdQw

PTM finder when the raw file is

highlighted; you must have a
PEAKS Protein ID selected in order
to run the PTM finder.

I Project View

= Ll Sample 1

= Orbigample, mzxmL

4.8.2 Properties Panel

PEAKS reads and tracks information about the
experiment for use in the analysis and for future
reference. Once the data file has loaded, click on the
properties tab in the bottom left hand corner. If any
information cannot be found in the file, PEAKS will
prompt you to enter this information.
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Tasks | Properties

Selection Details: SProteinMix_FT.RAaW

Tokal MSI Spectra
Tokal MS/M3 Spectra
Ion Source
Fragrmentation Mode
M3 Scan Mode
M5/M5 Scan Mode
M3 Scan Centroid
M5/MS Scan Centroid

12583
371z
ESI{nano-spray)

CID, CAD, IRMPD Oy L.,

FT-ICR/Orbitrap
Linear Lon Trap
false

false




4.8.3 Raw Spectrum View

Opening the raw file in
PEAKS will display the
following graphs in the “Main
Processing Window”.

The “MS” tab is selected by
default and represents the
precursor scan. On the left
hand side of the screen is the
total ion current (TIC).
Depending on how the file was
generated there may be simply
a list of spectra and not a TIC
graph. The retention time is
plotted against the vertical
axis.  Clicking on the TIC
graph will move the red line
and display the ms spectra to
the right of the TIC graph that

OrbiSample.masML %

)

Mgimg M

€0
i

90
f

S
L

R

TIC

00000060

01.01-1 8¢y

[T
T -

| 21| 22| 2y

T
200

T
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t T T T T T T
800 1000 1200 1400 1600
OrhiSample.mz<ML: ms=1 RT=0.01 scan=1 TIC=1.27E8 o o

802,91

0

200

400
I | 1| 2% | 2x Orbisample.m2AML; me=2 mz=802.91 z=0 RT=0.07 scan=2 TIC=1.79E7 o o

GO0

}.l MLH NI J" |

a00 1000 1200 1400

corresponds to the selected retention time. Alternatively, use the up and down arrows, found on
the keyboard, to move through the TIC. If the MS2 scans is available, it will be displayed below

the corresponding ms scan.

To zoom either on the X or Y axes, select the “2X” or “2Y” buttons, respectively. To scroll in
even more, click the button on the left of your mouse and drag the arrow to the side. To increase
the intensity of the peaks, use slide the scroll bar on the left hand side, up and down. Selecting
the *“1:1” button will bring you back to the original image where the entire spectrum is visible.

Scrolling over the spectrum will display the m/z ratio and the height/intensity (as a percentage of
100) of the particular peak under the spectrum view on the right hand side (see the box

highlighted in red below).

L

T T T T T L
570 580 540 600
<

T
G10

T
G20

: | 1:1 28 2¢ CrbiSample.mz¥ML: ms=1 RT=1.5 scan=9 TIC=5.23E7

T
630

T
G40

T
G50

T
GED

‘ 585.5469

0,05%
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You can use the profile

D and peak D

buttons to switch the
spectrum view from
profile mode to peak
mode and vice versa.

1600



The MS/MS tab gives detailed information about each tandem spectrum:

MS{MS 15

OrbiSample mzxXML 802,91 2 {id=1)

&g

~NLZINPQTHYTAWAYK 0.6
-l 695,84 2 L DNPRTHYYAVRAK 0.6

- S07.32 L DNPAGTHYYAVALAK 0.6
- 547,593 - DNFOTHYYAVAAK 0.6

- DNFGATHYYAURIAK 0.6

- 820,892
- DENOVO 51 [21-an-09 11:13]

#- 706,623

-l

i, M. IL.LI.

L

|\m. ULL

JM J

L

L)

I.L“.i[l

| Ll 2K 2y

200 400 600 800 1000 1200

orhisample, mzXML: ms=22 mz=802.91 z=2 RT=0.035 TIC=1.79E7

1400 1600

Info | Survey
L

T T T
200 400
Dol | 1a | x| ey

T T T T T T T T T
800 1000 1200 1400 1600

OrbiSample, mzML: ms=1 RT=0.01 scan=1 TIC=1.27E8 a o

Each of the spectra in the data file will be
listed in the left most panel under the name of
the data file. Clicking on one of the spectra
will display the results that have been
generated for that spectrum in the top right
hand panel (as seen in the example above).
Before any results files have been generated,
the top panel will look like this:

MSMS 5

CrbiSample, mzEML

no resulk (no result)

Info | Survey

Selected MSIMS [OrbiSample. mzEML, 802,91 2]

Retention Time: 0,035
TIC: 1.79E7Mumber of Peaks: 222
Fragmentation Type: Unavailable

mMumber of Resulks: 7

DEMCND 3 [19-Jan-09 17:23] has S matches
DEMCND 51 [21-Jan-09 11:13] has 1 matches

PEAKS 1 [19-Jan-09 17:22] has 1 matches
PEAKS 2 [19-Jan-09 17:26] has 1 matches
PEAKS 3 [19-1an-09 17:29] has 1 matches

DEMOYD 1 [19-Jan-09 17:21] has & matches
DEMOYD 2 [19-Jan-09 17:25] has & matches

More information can be found about the spectra
under the “Info” tab. You will find information about
the retention time, where to find the spectra on the TIC
graph, the number of peaks and the fragmentation type
(if available). You will also find an overview of the
results that were found for that spectrum in the results
files.

The largest panel displays the MS/MS and below you
will find the corresponding MS spectra under the
“Survey” tab. Information about navigating through
the MS and MS/MS spectra can be found above in the
section describing the “MS” tab.
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5. Data Refinement

Since mass spectrometry data most often contains noise and redundant data, it makes sense to
filter the data before analysis. This will increase the quality of the results, while saving time
spent on database searching and de novo sequencing.

When PEAKS Studio or Client are connected to a PEAKS Online server, you will also save time
by uploading smaller, preprocessed data. Data refinement can be done locally, before uploading

to the server.

5.1 Run Data Refine
To begin the refinement of data from a whole MS/MS run:

1) Inthe “Project View Frame”, select the data file(s) containing the data that you wish to refine.

2) Click the Data Refine toolbar icon !

Or

Select “Data Refine” from the “Tools” menu.

A Data Refine

Tools

Data Refine

=

¥, Data Refine

Merge Options
Merge scans of the same peptide;
Retention time window: {For raw files only)

mjz tolerance:

Charge Options

Cotrect precursor charges:

Minirnum charge: 1

Filter Options
Filter M3/M3 scans:
Precursor mass between 350

Retention time between 10

Guality value greater than .0.65

Preprocess Options

Preprocess MSJMS scans:

(%) yes i no

1 | min,

|0.01 da
@ O
Maximum charge: 4
(%) yes Cino
and 16000
and |200

stiggest .65

no, already done ) yes no
Iready d

O I [ Cancel

da

The Data refinement
options window will
appear:

3) Choose the data
refinement tools you
wish to use by clicking
the “yes” radio button
next to each one. See
the information below
to help you decide on
proper refinement
parameters.



5.2 Data Refinement Parameters

5.2.1 Merging Scans

In DDA mode, a mass spectrometer will often produce several tandem ms (MS/MS) scans of the
same peptide. To increase the intensity of real signal peaks within these scans and to reduce the
size of the whole data set, it makes sense to merge MS/MS scans of the same peptide together.
To avoid improper merging (of MS/MS scans of different peptides) we make sure that the
measured parent ion masses of these peptides are very close and that they have similar retention
times in the LC column. The units here are m/z values in Daltons or ppm. For retention time, we
use whatever units are recorded in the data file (usually minutes or seconds).

5.2.2 Precursor Charge Correction

Since a mass spectrometer measures mass-to-charge ratios, we must know the charge on a
peptide before we can determine its mass. The standard method of finding the charge is to look at
the spacing of the isotope ladder in the survey scan. However many lon-Trap instruments do not
have enough resolution for this. So PEAKS will look at the MS/MS data to determine if it's
charge 1+, 2+ or 3+. For data where the survey scan is available, PEAKS will examine the
precursor ion’s isotope distribution to confirm or correct the charge assignment. Type in the
boxes to set a range of charges. Only spectra that fit in this range will be considered for analysis.

5.2.3 Filtering MS/MS Scans

Scans of contaminants and electrical noise should not be included in analysis. Removing them
from the data set will save time, and reduce the risk of random matches to the database. PEAKS
offers an effective tool for removing these low quality MS/MS scans. Type in the boxes to set
ranges of retention time and m/z ratio. Only peaks between these values will be considered for
analysis. Additionally, PEAKS examines the MS/MS spectrum to determine its quality. The
quality filter is based on four characteristics: signal to noise ratio over MS/MS, number of peaks
after pre-processing, sum of all peak intensities and length of the longest simple sequence tag that
can be generated. You can choose a threshold of quality score (a value from 0 to 1) for accepting
a scan. We recommend a quality filter of 0.65.

5.2.4 Preprocessing MS/MS Scans

This section deals with deconvolution (de-isotoping), centroiding and noise filtering within the
MS/MS data. Preprocessing can save hard disk space or upload time. But make sure to have the
original data available in case you need to refer to it later.

To see how your data is changed after data refinement, refer to the data properties window.

5.3 Data Preprocessing Results

-3 TESTG_221106_CT_OTnew_HCD_D2.RAW
= -
To view the result of data pre-processing, click on | & H
the MS/MS tab on the spectrum view. In following ' arag
example, the spectrum (m/z = 473.70502) results v
from raw spectra (m/z = 473.71 and m/z = 473.7). s-p 584732
. 584732
.- 468,752
+ 504.71 2
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6. de novo Sequencing
6.1 Setting up Auto de novo Sequencing Parameters

1) Inthe “Project View Frame”, select the data file(s) or project containing the spectra that you
wish to sequence by auto de novo.

Dy
2) Click the automatic de novo toolbar icon &
Or
Select “auto de novo” from the “Tools” menu.

The auto de novo

parameters . Tools De rovo [ Sawe Parameter ] | v|
dialogue window | —
- . ¥. De novo
will appear: Mass Options
Parent Mass Error Tolerance: .15 | [da - |
Fragment Mass Error Tolerance: o1 | da v|

Enzyme Options

3) To change any
of the following Digest Rule: [RK || [ |

parameters, now = = =
- - Find peptides that satisfy at both ends
is the time:

Enzyme: ' Trypsin v| [ Mew Enzyme ]

PTM Cptions
| Mame Mono .., | Residu...

Acetylation (M-term) 42,010567 [ADCEQ...

Acetylation (k) 42.010567 [[K],

Amidation -0.934016 ([R]@C,

Applied Biosystems original ICAT{TM}) d0 442,225 [[C],

Applied Biosystems original ICAT(TM) d3 450.2752 [,
\applied Biosystems cleavable ICAT(TM) light 227.12698 [C], |
\Applied Biosystems cleavable ICAT(TM) heawy  [236. 15718 [, w |

Show unirmod Mew PTM §  Mayx variable PTM per peptide: L fed

General Options

[] Preprocess this data 'on the fly' (decanvolute, filker noise, centroid) Feport up to (# peptides): |_5_C]

oK ] [ Cancel




6.1.1 Mass Options

Parent mass error tolerance: Determine how much random and systematic experimental error on
the parent/precursor ion PEAKS will allow for in its analysis. As you have previously selected
your instrument, PEAKS will provide the suggested error tolerances. Type a tolerance in the
textbox and choose units from the drop-down list. Using PPM allows for larger errors at larger
m/z values. PEAKS will be very stringent concerning this value, so new PEAKS users should try
setting this a little higher than past experience may suggest, if sensitivity is a concern.

Fragment mass error tolerance: Determine how much random and systematic experimental error
on the fragment/daughter ion PEAKS will allow for in its analysis. As an instrument has
previously been selected, PEAKS will provide suggested error tolerances. Type a tolerance in
the textbox. Again, new PEAKS users should try setting this a little higher than past experience
may suggest.

6.1.2 Enzyme Options

Enzyme: Tell PEAKS what type of enzyme was used to digest the sample. Choose from a drop-
down list of enzymes, or if your enzyme is not in the list, click the "New Enzyme" button. You
can then input the name of the new enzyme.

Digest Rules: Enter the amino acid that is found at the end of the peptide. Put set brackets {}
around a residue to denote any amino acids except for those that are within the brackets. Select
the “Advanced” button if your digest rules are more complicated. Select the radio box “Select
peptides that satisfy at both ends” if you require that your peptide was cut by the enzyme you
chose at both ends.

6.1.3 PTM Options

Selecting fixed and variable PTMs: The “PTM Options” list tells PEAKS what types of post-
translational modifications to include in its analysis. To view additional modifications, select the
“Show unimod” box. If a desired PTM does not appear on the list or is different than what is
listed, select the “New PTM” button and the “PTM Editing” window will open. Fill in the
information pertaining to your PTM. To select a PTM as Fixed or Variable, drag the PTM into
the Fixed Modification or Variable Modification box. If you drag over an incorrect PTM, simply
drag it back to the “PTM Options” list.

Max variable PTM per peptide: To reduce uncertainty, limit PEAKS' de novo sequencing
‘'vocabulary' by restricting the number of variable PTM found on a peptide. Specify a number by
typing it into the box. To lift such restrictions, type a very large number (longer than the length
of the peptide).

6.1.4 General Options

Report up to (# peptides): Set how many peptide sequences PEAKS will report from its de novo
sequencing analysis.

Preprocess your data ““on the fly”” before auto de novo: PEAKS has its own built-in preprocessor
for removing noise, centroiding and deconvolution. Check this box to turn preprocessing on.
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BSI highly recommends using PEAKS to preprocess all data, as opposed to using instrument
vendor software, if the data is to be used by PEAKS. PEAKS preprocessor should not be used on
data that has already been pre-processed as this will have adverse effects on the results (unless it
is ion-trap data).

Note: If you have already pre-processed your data in the data refinement step, you do not need
to do this again.

4. After setting parameters, you can save them for future use. Click the "Save Parameters™ button
at the top of the window, and choose a name for future reference when prompted. Any
parameters that are saved will be available in the drop-down list at the top of the window. To see
what's inside, select one and the parameters boxes will be populated.

5. Press the “OK” button to initiate de novo sequencing.

6.2 de novo Sequencing Results
Once de novo sequencing is finished, the following window will open:

i Id Sequence TLC ALC Rank mfz Z Mass File: RT Scans
E DHPOTHY TAVALE 9.43 0.67 1 802,91 2 1603, 7993|0rbiSample.mzxML 0.07|2 -~
% DHPKTHY TAVALWE 9.43 0.67 z 802,91 z 16038357 |OrbiSample.mzxML 0.07)2
=t DM PAGTHT YAV 9.11 0.61 3 802,91 z 1603, 7293 |0rbiSample.mzxML 0.07)2
DM PGATHT YAV 9.11 0.61 4 802,91 z 1603, 7293 |0rbiSample.mzxML 0.07)2 —
DHPOTHYTGLAWE 8.29 0.59 B 802,91 z 1603, 7293 |0rbiSample.mzxML 0.07)2
TS0:AML DWNNLEK 6.97 0.58 1 695,54 z 1359.6523|0rbiSample.mzxML 0,314
MG D4 L DWH N LEK 6.14 0.51 z 695,54 z 1359.6345|CrbiSample.mzxML 0,314
STDANLDWHNLE 6.14 0.51 3 695,54 z 1359.6523|0rbiSample.mzxML 0,314
GM DM L DWH N LEK 6.14 0.51 4 695,54 z 1359.6345|CrbiSample.mzxML 0,314
TS0AMLDWMP LK 6.26 0.52 B 695,54 z 1359,6599|0rbiSample.mzxML 0,314 e
# Immanium b b-HZCr a [ Seq y-H20 z ¥ (2+) #
1 &3.04 116,03 98.02 &3.04 133,08 o -
z &7.08 230,08 z1z.07 202,08 247,10 \) 1439.76 1471.77 1472.74 1473.75 745.39 r
3 70.07 32717 309,15 299.14 344,16 P 137571 1357.71 1358.71 1359.66 635,37
4 101.07 455,19 437,18 427,19 472,22 Q 1275.69 1260.56 1261.66 126266 639,84
B 74.08 556,24 538.23 528.24 573,26 T 1150.64 1132.862 1133.860 1134.60 575.81
& 110,07 693,30 675,28 B65,29 710,32 H 104,60 1031.43 1032.55 1033.55 525.29
7 136,08 856,36 838,35 325,36 §73.39 Al 912.52 594,51 595,49 396,49 458.76
& 136,08 1019.43 1001.43 991.43 1038.45 Al 749.46 731,45 732,43 733.43 375.23 |
9 44,05 1020.47 107247 1062, 46 1107.49 A 535,44 565,29 569,32 570.37 293.70
1 72.08 1189.53 1171.51 1161.51 1208.55 Y 515.35 497,34 495,33 499,33 258.18
11 44,05 1260.56 1242.56 1232.57 1277.59 A 418.29 395,28 399,26 400,26 208.64 v
.
g
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6.2.1 Peptide Candidates Frame

PEAKS displays the peptide sequence candidates at the top of the screen in the “Peptide
Candidates Frame”. You can sort the results by clicking on any of the titles of the columns. For
example, to sort the peptide sequence candidates by ID click on “ID”. Note that all of the
peptides that have the same ID have the same mass, charge, retention time and quality score
(See section 5.2.3 Filtering MS/MS Scans for more information on how the quality score is
generated).

The following table describes the contents of the columns in the “Peptide Candidates Frame”:
ID A unique identifier for the MS/MS
spectrum. This differs from a scan number
since we may have merged several scans
together.

Sequence The sequence of the peptide (including
modifications if present) as determined by
de novo sequencing.

TLC Total local confidence (the confidence that
we have in the peptide sequence). Itis
calculated by adding the positional
confidence for each amino acid in the
peptide sequence.

ALC Average local confidence (the confidence
that we have in the peptide sequence). Itis
calculated by adding the positional
confidence for each amino acid in the
peptide sequence and dividing by the total
number of amino acids.

Rank The sequences for a particular spectrum
(ID) as sorted by score (TLC).

m/z The measured mass/charge value, in
Daltons, for the peptide.

Z The calculated charge value for the peptide.

Mass Calculated using the measured m/z and

calculated z, we use this as the
experimental mass of the peptide.

File The name of the file.

RT Retention time (elution time) for the
peptide as recorded in the scan header.

Scan The scan number.

Quality A value from 0 to 1 estimated from the

spectrum to refer to spectrum quality.
Attributes like signal to noise, total
intensity, and spectrum tagging are used.
Scan Mode Mode that the scan step was performed in.
Frag. Mode Mode that the fragmentation step was
performed in.
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The columns themselves are customizable. To change the columns are displayed click on the
button.

Confidence Scores

Next to the proposed sequence candidates, the auto de novo ““Total Local Confidence” (TLC)
and “Average Local Confidence” (ALC) confidence scores are shown. The confidence scores
for each amino acid (that is, confidence that the correct residue in each position has been
identified) are represented by color coding. Red represents a very high confidence (greater than
90%), purple represents a high confidence (80 to 90%) blue represents a medium confidence
(60 to 80%) and black represents a low confidence (less than 60%). For more detailed positional
confidence, place the cursor over the sequence of interest and right click “Show Positional
Confidence”. A “Position Confidence Table” will appear, showing the confidence that each
amino acid/pair of amino acids are correct.

Sequence Tags A Sequence Tag
Right click on a peptide in the “Peptide
Candidates Frame” and select “Show | SequenceTag |QPVTDAENCHALR
Sequence Tag”. If the score threshold is

set at 0.0, all of the amino acids in the | e Threshold v

peptide sequence will be displayed. 0.0 01 02 03 04 05 0.6 0.7 0.3 09 1.0

A Sequence Tag @ Increasing the “Score Threshold”
will display a mass in square
brackets if the amino acids do not
ccare Threshald J satisfy the score threshold.

Sequence Tag | QPWTDAEM[633.3]

00 01 0.2 03 04 05 06 07 0.8 09 1.0

Modifications

Consider the following sequence: PWI1]1C[1]SFTDAENVOQALAR

The number 1 in square brackets refers to where a modification may occur. If you forget what
modifications you selected before running de novo, click to the “Properties” tab.

Denaova details: Test &
The fixed modification is set to
[1]58.005478@[CKW]. In the sequence above, the ~ParentMass Erar Talerance 0.1 da
modification has been made to the W as well as the C, T 3ament Mass Error Toler... 0.6 da

. Enzyme Trypsin
The colors assigned to the [1] follow the same 4 . P
. ; - Semi (enzyme) false
confidence scores as the amino acids themselves. Fixed Modific ation [1]58.005478@[CKW],
Refer to the above section on “Confidence Scores” for ~ Max variable PTM per peptide 2
more information on color coding. Repart # peplides =
Preprocess data false
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6.2.2 lon Table Frame

# Imrnonium b b-Hzo a C Seq ¥ y-HzO z z v (24) #
1 55,04 116,03 95,02 55,04 133.06 ) 14
2 57.06 230,05 212,07 202,05 247.10 M 14539.76 1471.77 1472.74 1473.75 745.39 13
3 70.07 32717 309,15 299,14 344,16 P 1375.71 1357.71 1355.71 1359.66 633,37 12
4 101.07 455.19 437.15 427.19 472,22 Q 1275.69 126056 1261.66 126266 639,54 11
5 74.06 556,24 538.23 528,24 573.26 T 1150.64 113262 1133.60 1134.60 575.581 10
& 110,07 693,30 675,25 BE5,29 710,32 H 104960 1031.49 103255 1033.55 525.29 9
7 136,058 856,36 538,35 528,36 573,39 i 912,52 394,51 595,49 596,49 456,76 g
g 136,058 101943 1001.43 991,43 1036.45 i 749,46 731.45 732,43 73343 375.23 7
9 44.05 1090,47 107247 1062, 46 1107.49 & 586,44 565,29 569,32 570,37 293.70 &
10 72,058 1159.53 1171.51 1161.51 1206,55 W 515.35 497,34 495,33 499,33 258,15 5
11 44,05 1260,56 1242.56 123257 1277.59 & 416,29 398,25 399,26 400,26 203,64 4

The “lon Table” shows the proposed ions with their corresponding masses. To add additional
ions to the ion table, see section 15.1.4 lon Editor Preferences.

If an ion is found in the corresponding spectrum, it must first pass two criteria before being
displayed in a specific color (blue for N-terminal ions and red for C-terminal ions). It must be
found within the mass error tolerance chosen by the user and must have an intensity of greater
than 2% of the ion with the greatest intensity.

6.2.3 Spectrum View Frame

L)

y11-H20M11

yi0

@
=

bi0

@
@
= 1

¥7
y8-H20

b11-H2O

=

=]
o

l| | 1 | II| y

T T T T T T

T N T
300 1400 1500 1600 1700

=
kA
=
=
T
=
=]
o

HY ¥Au-28

-
=

NH3

-
z 2
z 2
z
=
|

£
L et NI 1
T T T T L

T T
600 700 ann 400 1000

<
a
S
@
=
Ly
T

ik

N T
100 1200

3

2
=

A |
1

~ =i

T
100 200 300 400 a0
L1z zv

The “Spectrum View Frame” is found below the “lon Table” and displays a graphical
representation of the spectrum. The peptide that corresponds to the spectrum in the “Spectrum
View Frame” is displayed in the “Input Sequence” box. Use the drop-down to select other
peptides that have the same ID.

Scrolling over the spectrum will display a “tooltip” in the new window that will display the m/z
ratio and the height/ intensity (as a percentage of 100) of that particular peak. Both the m/z ratio
and the height of the peak can also found under the spectrum view on the right hand side.

To zoom either on the X or Y axes, select the “Zoom X or “Zoom Y buttons, respectively and
then use the wheel on your mouse to move around the graph. Selecting the “1:1” button will
restore settings to view the entire spectrum on the screen.

You can use the profile E and peak D buttons to switch the spectrum view from profile mode
to peak mode and vice versa. The scrollbar on the left acts to increase and decrease the intensity
of the peaks, where the scrollbar on the right acts to zoom in to display the monoisotopic peaks.
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6.2.4 Spectrum Alignment Frame

Infa || Survey | Alignment | Errar Map
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Clicking on the “Alignment” tab will display the “Spectrum Alignment Frame”. This frame
always shows the whole spectrum and is used as a tool to help us navigate the spectrum view
frame. A blue bar along the horizontal axis of the alignment view indicates the range of the
spectrum view in the Spectrum View Frame. This frame will show you how the proposed ions
align with the spectrum. By default, the Spectrum Alignment Frame displays b-ions and y-ions.
The b ions are shown right to left in blue, while the y ions are shown left to right in red.

6.2.5 Survey Scan

Info | Survey | Alignment | Error Map

L
100 200 300 400 500 BO0 Foo ano a0n 1000 1100 1200 1300 1400 1600 1600 1700
| 1:1 28 2Y CrbiSample mzx¥ML: ms=1 RT=0.01 scan=1 TIC=1.27E8

Clicking on the “Survey” tab will display the corresponding precursor ion spectrum. The buttons
that appear in this section are the same as those that are explained above in the “Spectrum View
Frame” section.

6.2.6 Error Map

Info | Survey | Alignment | Error Map

o,
0 . . " |

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 &00 700 &00 900 1000 1100 1200 1300 1400 1500 1600 1700

Click on the “Error Map” tab. The m/z ratio is displayed on the y axis and the error is listed on
the x axis in Daltons. The “Error Plot” displays the confidence that is assigned to each ion. The
most confident results lie on the centerline. Clicking a cell or column in the lon Table highlights
the corresponding points on the error plot and corresponding peaks on the spectrum.

6.3 Manual de novo Sequencing
PEAKS 5.1 provides a set of tools to help you sequence a peptide, using graphic cues from the
spectrum.

6.3.1 Manual de novo Graphical User Interface

The figure below shows the main panels related to manual de novo. The five main panels are
indicated in the figure below:
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OrbiSample. mzML % |
£ 1| orbisample.mzxn | » 802.91 2 fid=1) corthod T oo T
£ _ [=-Manual De Novo earched Tags elected Tags
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2 ||@ 72 <— Results Panel c
ppky
B ||@ - sa7503 E
[~ 820,89 2 w
YA
YD
YE
YA v
# Immonium b b-HZ2O a C Seq y w-H20 z z' y (2+) #
1 593,30 675,28 BE5,29 710,33 [692.30] 5
2 136.08 856,36 §38.35 828,36 873,40 N 912,52 594,50 §95.48 896,48 456,75 4
3 136,08 1019.43 1001.43 991,44 103646 i 749.46 731.44 732,42 733.42 375.22 3
4 44,05 1090.47 1072.47 1062.47 1107.50 A 586,44 565,29 569,32 570,36 293,69 2
5 [496.33] 515,35 497,34 495,32 499,32 258,17 1
L) Intensity (%)
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G0
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(=]
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= o
o
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The panels are briefly described below:

The “Result Panel” shows all the sequencing results. The results of manual de novo are listed in

the sub-tree with root “Manual de novo”.

The “Spectrum View Panel”” shows a graphical representation of the spectrum: the peaks in the
spectrum, the user-selected peaks and assigned ions. We can pick a peak on the panel and assign
ions or tags to it in Manual de novo.

The “Alignment View Panel” shows how the proposed ions assigned in manual de novo align
with the spectrum. By default, the “Spectrum Alignment Frame” displays b-ion and y-ion. The b

ions are shown right to left in blue, while the y ions are shown left to right in red.

The “lon Table Panel” shows the proposed ions with their corresponding masses. The default

lon Table will display immonium, b, b-H;0, a, ¢, y, y-H,0, z, z’ and y(2+) ions.
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The “Tag Panel” will appear when you search tags or ions in the spectrum. You can select the
tags in the list using the “Select” button. Clicking the “Apply” button will add the selected tags

to the sequence candidate.

To create a new peptide candidate for sequencing:

1) Right click in the “Results Panel”. This will bring up a pop-up menu.

2) Select “New candidate for manual de novo” from the pop-up menu. A new candidate
will be created under the “‘Manual de novo’ heading. The new candidate will not have
been sequenced, so it will be represented by the mass of the peptide less the mass of

water (see an example below).

OrhiSample . mzxML
- 802.91(d=1) 2
- 695.84(id=2) 2
- 507.3(1d=3) 2
- 547,59(id=4) 3
-+ B20,89(id=5) 2
- 798,37(id=6) 3

802,91 2 {id=1)
=I-Manual De Novo

BD Yigw | M3MS s

# Immaorn... b b-Hzo a C

| | | | |

Seq ¥
| [1585.80] | |

y-HZ0

Note: The popup menu will not be accessible if you have highlighted any of the results in the

“Results Panel”.

L Intensity (%)

6.3.2 Manual de novo Operations 1007

Note: All operations occur in the Spectrum View Frame
of the Main Processing Window.

When the mouse is placed in the Spectrum
View Frame, a green (by default) arrow
follows the movement of the mouse. This
is the Position Bar and it is used as a cursor
for all manual de novo operations. The

a0

cursor’s position on the m/z scale is
enumerated on the top of the Position Bar.

200

11 28 2¥

Selecting a peak o

400 600

CrbiSarmple. mzkk

To select a peak, click on it. A blue (by default) arrow, called the Freeze Bar, indicates the

selected peak. __J Intensity (%)

1007
Alternatively an ion peak can be selected by
clicking on its corresponding cell in the lon
Table. 50
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Measure the m/z difference between two PEAKS
Select a peak (blue arrow) with the Freeze Bar and :
move the mouse to the left or right. Hold the [~ Tiensty (%)
Position Bar (green arrow) above another peak.
The number in the Position Bar is the difference
between the two PEAKS (in the example below the l‘L

difference is 80.99109). {(246.1786,558%)
50

Deselect a peak
Double click anywhere in the Spectrum View

Frame g0.99109

Zoom in on part of the spectrum 200 400
In the Spectrum View Frame, click and drag the | &g | 11 22 2v OrhiSamp
mouse horizontally. The selected area will be

shown in the Spectrum View Frame. Click on the magnifying tool ““®” to display a panel with
the spectrum zoomed in. The peak which is selected by the Position bar will be highlighted in
the zoomed panel in green.

Ll I1né%nsit5f (% GO2.7063 T05.3404
Click on the magnifying tool
again to remove the zoomed
panel' F93.24114 TOB.3E214

50 694.28047, 4%

T T T miz
595 Fan 705
500 g00 Too 800
<
"E"-k I 1| 2% 2y OrbiSample.mzxML: ms=2 mz=802.91 z=2 RT=0.07

Setting/removing ions to/from a peak

Select a peak, then right click the mouse anywhere in
the Spectrum View Frame. Select “Set y-ion” from the
pop-up menu to designate the peak as a y ion, or “Set
b-ion” from the pop-up menu to designate the peak as ﬂ,.:mg_%mlﬁ%)
abion. Click on “Remove ion” to remove the ion that
you have previously set.

Set b-ion
Rernove ion

Set other ions

Left tags

Right kags
Select “Set other ions” from the pop-up menu to view Fightmost y-ion l
the “lon Editor” dialog box. The lon Editor dialogue oh0 Leftmost y-ion
allows you to add or remove ion designations to/from Leftmast beion

802.91 z=2 RT=0.07 Rightrnost b-ion
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a peak. Select either “C Term

lon” or “N Term lon” to see the  femathamicl %]
C ar::d | N _It_?]rminall tiOﬂS Please choose ion bype; Selected peak information
respectively. en select an
ion from the ion choice list and P hlenky miz 6883579
press the “Add” button to add it ) M Term Ian intensity: S42720.0
to the selected ion list. Remove e H2O A
an ion from the selected ion list %-MH3
by selecting it and pressing the Y
“Remove”  button.  Click EHEE
“Apply” to apply the changes z
to the selected peak. 2-H20
2-MH3
2.
2-H20 .
After setting an ion, both the 2-NH3 v
alignment view and the peptide
sequence candidate name (as
displayed in the peptide

candidate frame) will change to
reflect the mass remaining to be sequenced on either side of the ion.

In the example below, the selected peak at 416.2848 m/z was designated as a y-ion.

802,91 2 {id=1)
EI--M:anuaI Die Movn

#* Immon... b b-Hz0 a c Seq y w-H20 z z W (2+) #
L | | | [Dises.a0] | | [

) Intensity (%)
1004

Set b-ion

Rernove ion

50 3(416.2848,40%)

Set other ions

Left tags
LL "Right tags
miz
200 400 GO0 Rightmast y-ion |oog 1200 1400 1600
Pl gl |1 22y Orbisample. madiL; me=;  Leftmasty-ion L g7

| eftranat heimn

Note that the manual de novo candidate information is updated in the results panel, ion table and
alignment view panel. The selected ions are also highlighted in the spectrum view panel.
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602,91 2 ({jd=1)
=I-Marual De Movo

# Immon... b b-Hzo a C e W w-HZ0 z z W i2+) #
1 1189.53 1171.51 1161.51 120657 |[11858.54] 2
2 [397.27] 416.258 398.17 399.26 400.26 205,64 1
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After setting two ions, PEAKS 5.1 will estimate the residue found between them (if a residue
corresponds closely to the mass difference). The peptide sequence candidate name (as displayed
in the peptide candidate frame) will change to show the residue and the mass remaining to be
sequenced on either side of the residue.

Searching the left or right side of the spectrum for the first/last y or b ion

Select a peak, then right click the mouse anywhere in the Spectrum View Frame to trigger the
popup menu. From the menu, select either “Left tags” or “Right tags”. PEAKS will select the
appropriate terminal tags and show them in the “Tag Panel” frame (see below).

Searched Tags

E

seleck

iy b

Selected Tags

Cancel

at any time to exit the search and discard any changes.
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You can test the suitability of a tag
by highlighting it in the “Searched
Tags” panel; the corresponding
information for the tag will be
shown in the Spectrum View panel,
the lon table and the Alignment
frame panel. You can insert one or
more tags by highlighting the
desired tags, clicking “Select” to
move them into the “Selected
Tags” panel and then clicking
“Apply”. Press the “Cancel” button



Search a sequence tag

Select a peak with a defined ion (i.e. an ion that has been labeled with a peptide). Right click to
trigger the popup menu, then select “Right tags” or “Left tags” to search peptide tags either to the
right or left of the selected peak. PEAKS will select the appropriate tags and show them in the
“Tag Panel” frame. You can test the suitability of a tag by highlighting it in the “Searched Tags”
panel; the corresponding information for the tag will be shown in the Spectrum View panel, the
lon table and the Alignment frame panel. You can insert one or more tags by highlighting the
desired tags, clicking “Select” to move them into the “Selected Tags” panel and then clicking
“Apply”. Press the “Cancel” button at any time to exit the search and discard any changes.

Undoing an edit

If you have made an error in your |- &0z.91 2 {id=1)
sequencing it is possible to undo | =-Manual De Novo

the change. With the Peptide - [855.36][730.44] Mew Candidate For Manual De Movo
candidate still selected in the Remove the selected Candidate
“Results panel”, right click the

mouse and select “Undo” to return dnda =
to the previous peptide sequence.

You can click this button multiple Add new sequence (Can't Save)
times to return to earlier stages in

your edit.

Redoing an edit

With the Peptide candidate still selected in the “Results panel”, right click the mouse and select
“Redo” if you have undone one too many changes. You can click this button multiple times to
proceed to later stages in your edit.

57



7. Database Search
7.1 Setting up Protein Identification Parameters

1) Inthe “Project View Frame™, select the data file(s) or project containing the spectra that you
wish to identify using database search.

2) Click the Protein Identification toolbar icon W
Or

Select “PEAKS Protein ID” from the “Tools” menu.

. Database Search [ Save Parameter ] test & w

The Protein
Identlf'cat' on Mass Options General Options
Parameters Parent Mass Errar Tolerance: 0.1 da % | Precursor Mass Search Type: Preprocess khis daka 'on the Fly'
dialogue Fragment Mass Errar Talerance: |q,g, da ¥ | (¥ Monoisotopic () Average Max Missed Cleavages: 1
window will _

Enzyme Options
appear: ;

Digest Rule: RE P

FTM Qptions

Marne tono mass Residue site _J Fixed Modification

Acetylation (N-term)  [42,010587 [ADCEQGILMPSTYIEN, |a | | - ® lodoacetic acid derivative

Acetylation (k) 42010567 (K],

armidation -0.934016 [«]a@c,

applied Biosystems ori... 442,225 ], - —

applisd Biosystems ori... [450,2752 ], # Variable Modification

Applied Biosystems cle,., 227, 12695 Cl,

Applied Biosystems cle, ., |236,15718 [<],
3) To change Applied Biosystems iTR. . [144,10591 [<]@n, v

any of the
protein
identification
search
parameters,
now is the
time.

[] Show unimod

Mews PTI Max wariable PTM per peptide:

Dakabase Options

(%) Select database -
B Select Database: | Swiss Prot w | |all species

() Paste fasta sequences

[ Mew Database ][ Edit Database ]

Adwanced Options

PEAKS uses a hybrid search technigue that requires some sequence tags to help in the search
(#) I have already run de nova, don't run it again

() Run de nowo using different parameters than the above

(3 Run de novo using the same parameters as above (default)

[ validation - decoy search



7.1.1 Mass Options

Parent mass error tolerance: Determine how much random and systematic experimental error on
the parent/precursor ion PEAKS will allow for in its analysis. Type a tolerance in the textbox and
choose units from the drop-down list. Using PPM allows for larger errors at larger m/z values.
PEAKS will be very stringent concerning this value, so new PEAKS users should try setting this
a little higher than past experience may suggest, if sensitivity is a concern.

Fragment mass error tolerance: Determine how much random and systematic experimental error
on the fragment/daughter ion PEAKS will allow for in its analysis. Type a tolerance in the
textbox. Again, new PEAKS users should try setting this a little higher than past experience may
suggest.

Precursor mass search type: If the precursor mass is monoisotopic value, check monoisotopic.
Check average, otherwise.

7.1.2 Enzyme Options

Enzyme: Indicate which type of enzyme was used to digest the sample. Choose from a drop-
down list of enzymes. Note that you cannot delete or change the details of a built-in enzyme and
therefore the “Delete enzyme” button and the “Digest Rules” panel will be grayed out. If your
enzyme (or combination of enzymes) is not in the list, click the "New Enzymes" button. You
will then be able to enter a name for your enzyme, digest rules (see below) and select if you
would like to find proteins that satisfy the rules at both ends. This option is grayed out for built-
in enzymes.

Digest Rules: This is how you specify where your enzyme will cleave the protein between two
amino acids to create

peptides. The letter X

denotes ‘any amino | neymename: |

acid in this position’, Digest Rules

while {set brackets} SSivs

indicate any amino .residues at the end of a peptide start of & new peptide...
acid except the one in AndCr...residues ot the end of a peptids | 11T | start of anew peptide...
the brackets. Clicking e e | I [ start of & riew peptide. ..
on the “Advanced” AndCr...residues ot the end of a peptids | i start of & niew peptids...

bUtton WI I I Open a neW Find peptides that satisfy the above rules at both ends
window which  will

allow you to be more
specific  with  your ok ][ coned
digest rules.

7.1.3 General Options

Max missed cleavages: determine the most missed cleavages to allow, internal to the peptide, in
a de novo sequence. For instance, setting this to 2, and Trypsin as the enzyme, then PEAKS will
return de novo sequences with up to 2 R's or K's internally.
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Preprocess before auto de novo: PEAKS has its own built-in preprocessor for removing noise,
centroiding and peak charge recognition from MS/MS data. Check this box to turn preprocessing
on.

7.1.4 PTM Options
PTM options: This list

tells, PEAKS what Jebdldil x]
kind of post-
translational PTHM name:
modifications to PMass (Monoisotopic):
include in its analysis. Meutral loss mass (Manoisatopic):
Prag the desired P_TM Residues that can be modified: Arywhere b
into either the “Fixed
Modification” or | Forma
“Variable Rule:
Modification” box. If
the desired PTM is not
[ Ok, ] [ Zancel ] [ Help ]

in the list, first check

the “Show Unimod”
box to show additional PTMs. To create a new PTM click on the “New PTM” button. The
following window will appear:

Fill in the following information:

Name: this name will appear in the PTM list for future use after it is saved.

Monoisotopic mass: the mass that the residue gains or loses as a result of the PTM. Enter this
value numerically.

Neutral loss mass: the mass that the modified residue loses as a result of fragmentation. Ex. 28
would signify a loss of 28 Daltons. This is optional.

Chemical formula: the chemical formula of the PTM. This should correspond to the mass listed
above. This is optional.

Residues that can be modified: Enter residues that can be modified anywhere, residues that can
only be modified if they are at the N-or C-terminus or in the middle only.

Rule: Enter comments for reference. This is optional.

Please note that you can also configure your PTMs in the “Configuration” panel. See section
15.2.2 PTM Configuration for more information.

Max variable PTM per peptide: To reduce uncertainty, limit PEAKS' de novo sequencing
‘'vocabulary’, by restricting the number of variable PTM found on a peptide. Specify a number by
typing it into the box. To lift such restrictions, type a very large number (longer than the length
of the peptide).
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7.1.5 Database Options

Database to search: Select from this drop-down list, one of the FASTA databases configured in
PEAKS. To edit an already existing database, click on the “Edit Database” button. If the desired
database is not in this list, click the "New Database™ button. Note that you can also set up a new
database in the “Database Configuration” window. The configuration window is the only place
that that you can delete databases that you have created. For more information on setting up new
databases see section 15.2.3 Database Configuration.

Taxonomy selection: This list displays the taxa you have chosen for your search. If the database
selected has taxon information available, you can click on the “Set taxa” button. Otherwise, the
whole database will be searched. The selections correspond to established hierarchy -- i.e.
selecting 'Mammalia' will search all of 'horse, cow, rat, mouse, human, etc.

Paste FASTA sequences: If you already know the sequence of the protein(s) you are looking for,
select “Paste fasta sequences” and paste the sequence in the space provided in fasta format.
Alternatively, if you want search the same sequence regularly, it is recommended to simply
create a small text file and configure it as a database for PEAKS.

7.1.6 Advanced Options

PEAKS needs to have some de novo sequences before database searching since PEAKS uses
sequence tags to perform database searching. As such the option of doing de novo prior to
protein ID is presented here. In most cases, the same values for instrument, error, enzyme and
PTM can be used in de novo and in protein ID, but you have the option of using one of your
saved de novo parameter sets for the de novo portion. Select one from the drop-down list.

4) After setting up parameters, we can save them for future use. Click the "Save Parameters"
button, and choose a name for future reference when prompted.
Any parameters that you save will be available in the drop-down list at the top of the window. To

See What's | nSIde J uSt Se I ect i D Sequence PEAKS(Scor.. | RSD Mz | 2 | Mr(Cal) | DekafMa.. Error(ppm) File RT | Scan | Qualty InChoru.. Reconst...
1 E i Peptides | | | | |
d h 2 || i Spectumt DHPQTHYYAV. . 99.0 0.0 802,91 1603.7993  -0.0061]  3.8056/0rbiSample.m...| 0072 0,754 99.0
One, an t e paramete IS S 11 spectrum2 TEDAMINZ]W... 99.0 0.0 695.84 1359‘55243{ 00132 9.4869Orbisample.m... | 0314 ) 99.0
i spectrum 3 ANELLINYK 9737 00 s07.3 10125916 00062 6.0879Orbisample.m... | 0. ) g
H 507.3 . 5 .
99.0

boxes will be populated.

10125916 01,0062 6.0879/OrbiSample.m. .
639,759

ANEILINVE 9737 0.0
99,0 1639.759

“HSTYFDNLPNP. .

ro o B [ [ ro

o pectrum 4 0,0107 6.5511|OrbiSample.m. ..

© spectums | 9.0 0.0 -0.0065 3.34550rbisample.m. .| 1.42)8 | orer 90.0

v

Peptide Align

5) Press the “OK” button.

#* Immorium b b-H20 a c Seq ¥ y-H2O z B yizH) #*
110,07 138,07 120,08 110,07 155.09
60.04 225.10 207.08 197.10 242.13
7406 32615 308,14 29815 343,17
72.08 425.22 #07.21 397.22 442,24
120,08 572,28 554,27 544,29 569.31
58.04 €67.32 669.30 659.32 704.34
67.06 801,37 783,34 773,36 616,38
86.10 914.44 596,41 886.49% 931.496
70.07 101148 993,48 983,49 1028.52
57,06 112553 1107.52 1067.54 1142.56
70.07 122259 120458 1194,59 123961

14
1503.71 148570 1486.68 145768 752.35 13
1416.68 1398.66 139965 1400.65 709,32 12
1315.63 1297.62 129860 1259.60 658.31 i)
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1069.45 105198 105246 1053.46 535.25 B
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540,42 822,41 §23.39 824.38 420.71
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7.2 Protein Identification Results

7.2.1 Peptide View

Once PEAKS is finished searching the database, the “Peptide View” window will open by
default:

The “Peptide View” window summarizes the results for each MS/MS spectrum. All peptides that
match to each spectrum are displayed. By default the spectra are listed by ID in the “ID” column with
the corresponding peptide sequence in the “Sequence column” beside. In certain cases, one peptide
can correspond to more than one spectrum. These spectra are then listed in the “ID” column under a
heading entitled “Hit”. Click on “+” to expand the view to see all of the spectra that can be matched
by the same peptide.

The table below describes the contents of the columns in the “Peptide View Window™:

ID A unique identifier for the MS/MS spectrum. This
differs from a scan number since we may have
merged several scans together.

Sequence The amino acid sequence of the peptide. PTMs are
listed in [square brackets].

Score PEAKS’ probability score.

m/z The measured mass/charge value, in Daltons, for the
peptide.

z The calculated charge value for the peptide

Mr (Calc) The sum of the theoretical mass of the residues that
form the identified peptide sequence from the
database.

Delta (Mass) The difference between Mr(Calc) and Mass, in
Daltons.

Error (ppm) The difference between Mr(Calc) and Mass, ppm.

File The name of the file.

RT Retention time (elution time) for the peptide as
recorded in the scan header.

Scan The scan number.

Quality A value from 0 to 1 estimated from the spectrum to
refer to spectrum quality. Attributes like signal to
noise, total intensity, and spectrum tagging are used.

Scan Mode Mode that the scan step was performed in.

Frag. Mode Mode that the fragmentation step was performed in.

The columns themselves can be customized. Right click anywhere in the report and choose Toggle
Column from the pop-up menu. The sub-menu that appears shows a checkmark in each of the
columns that are currently showing. Click any one of them to show or hide a column. These settings
will apply to all your reports.

Peptide Alignment

Click on the “Peptide Align” window. This will look very similar to the de novo results window.
You will see the “lon Table” which shows the proposed ions with their corresponding masses. To
the right of the “lon Table” is the “Error Plot” which displays the confidence that is assigned to
each ion. The most confident results lie on the centerline. Clicking a cell or column in the lon
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Table highlights the corresponding points on the error plot and corresponding peaks on the
spectrum.

Underneath the “lon Table is the “Spectrum View Frame” which displays a graphical
representation of the spectrum. The peptide that corresponds to the spectrum in the “Spectrum
View Frame” is displayed in the “Input Sequence” box. Note that this is a drop-down menu so
that you can select other peptides that have the same ID (if applicable). Scrolling over the
spectrum will display a “tooltip” that will display the m/z ratio and the height/ intensity (as a
percentage of 100) of that particular peak. Both the m/z ratio and the height of the peak can also
found under the spectrum view on the right hand side.

To zoom either on the X or Y axes, select the “Zoom X or “Zoom Y buttons, respectively and
then use the wheel on your mouse to move around the graph. Select the “Slide X button and
then use the wheel on your mouse to move around the graph. You must ensure that you are
sufficiently zoomed in on the X axis to use the “Slide X button. Selecting the “1:1” button will
bring you back to the original image where you can see the entire spectrum on the screen.

You can use the profile D and peak D buttons to switch the spectrum view from profile
mode to peak mode and vice versa. The scrollbar on the left acts to increase and decrease the
intensity of the peaks, where the scrollbar on the right acts to zoom in to display the
monoisotopic peaks.

Finally at the bottom of the screen is the “Spectrum Alignment Frame” which is used as a tool to
navigate the “Spectrum View” frame. A blue bar along the horizontal axis of the alignment view
indicates the range of the spectrum view in the “Spectrum View Frame”. This frame will show
you how the proposed ions align with the spectrum. By default, the “Spectrum Alignment
Frame” displays b-ion and y-ion. The b ions are shown right to left in blue, while the y ions are
shown left to right in red. Clicking on the “Survey” tab will display the corresponding precursor
ion spectrum. The buttons that appear in this section are the same as those that are explained
above in the “Spectrum View Frame” section. Click on the “Error Map” tab. The m/z ratio is
displayed on the y axis and

Peptide Align | Peptide Details

the error is Iisted On the X Select peptides for display: splQZQ%S\TRFEjOVIN:
axis in Daltons. The “Error e A -
Plot” ~ displays ~ the e S

HomologDRNPQTHY ¥ AW AWK

confidence that is assigned
to each ion. The most
confident results lie on the
centerline. Clicking a cell | = seesvecvss mmpcis i, poeviess s
or column in the lon Table 10 EPHGTE KDTDPELIEL ROEKSCHTGD GREAGWNIEM
highlights the | o wcomeness aesronman ressevecn vassepaco sexsremse
corresponding points on the
error plot and
corresponding peaks on the

Spectrum 301  KPDNFQLFQS PHGKDLLFED SADGFLEIPS KMDFELYLGY EYVTALQNLR

Matched peptides shown in blue, SPIDER matches shown in red

1 MRPAVRALLA CAVLGLCLAD PERTVRWCTI STHEANKCAS FRENVLRILE

201  ACSNHEPYFG YSGAFKCIME GAGDVAFVKH STVFDNLENF EDRKNYELLC

251 GDNTRKSVDD YQECYLAMVEP SHAVVARIVG GKEDVIWELL NHAQEHFGED

351 ESKPPDSSED ECMVEWCAIG HQERTECDRW SGFSGGAIEC ETAENTEECI
401  AKIMKGEADA MSLDGGYLYI AGKCGLVPVL AENYKTEGES CENTPEKGYL

451 AVAVVETSDA NINWNNLEDE KSCHTAVDRT AGWNIPMGLL TSKINNCEFD
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Peptide Details
Click on the “Peptide Details” tab. The following window will appear:

At the top of the “Peptide Details” frame is the accession number of the protein that corresponds to
the peptide that you chose in the “Peptide View” window. If more than one protein matches a single
peptide, you will be able to select these additional proteins using the drop-down menu.

Below this you will see a simple alignment between the original de novo sequence for this spectrum
(if available), the peptide found in the database and the reconstructed sequence. Letters on a green
background, and with vertical bars, indicate agreement. Color codes on the de novo sequence letters still
indicate positional confidence.

Finally at the bottom of the window you will see the sequence of the selected protein and in blue
you will see where the selected peptide matches the protein. The darker the blue, the more
confident the match. The matched peptides will be shown in red if you have performed a
SPIDER search which is discussed in the next section.

7.2.2 Protein View
Click on the “Protein View” tab. The following window will appear:
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Pratein Yiew! Peptide Yiew Denovo Yiew

Index
The top section of this view (shown above) behaves like an index, listing each protein found in
the sample. Very similar proteins, containing the same set or a subset of the matched peptides,
are clustered together. To expand and collapse the full list of proteins within each cluster click
the “+’ or “-’ sign respectively.
The table below describes the contents of the columns in the index:

Accession i) Mass Display PEAKS(Score %) | Coverage(¥s) Query matched Marked Description
@ OE Search ] ~
|BGAL 1 3 " Beta-galactosida. ..
+- 29443 TRFE 2 7775320 1N [TRN] Q9,15 15,43 15 O Serotransferrin p...
- POZ769|ALBL 3 6929355 7 [ 11 9.1 14,99 14 | Serurm alburin pr...
+ A7ZUED|GLPE 4 56230816 T n 1 98.81 7.97 4 |:| Glycerol kinase - ...
£ P0G ALEL 14 63659.56 [ N 95.52 7.57 5 ] Serum albumin pr..
CEEszE|ALEL 27 67881.09 7 (W] o141 5.67 3 O Serum albumin pr...
PO0SIS|LYSE 29 16236638 WM 83.72 17.69 H O Lysozyme C prec...
QAUIZRE|GLPI 3l 5522951 1 83.72 4.41 H M Glycerol kinase - ...
PO0330|ADH: 49 36823.152 7 ] 33,69 517 H O Alcohal debydrog...
PO7724|ALEL 52 63592,59 1 70,87 4.11 3 ] Serum albumin pr..
QIYFO7|ACT a0 416683.433 n 60,7 747 1 |:| Ackin-2 - Suillus b...
: Q1IPSE| P 63 54459.82 [ | 60.7 4.8 2 |:| Melanopsin-like - ...
- POO70B[LYSC o4 14507 .404 | a0.7 11.63 1 | Lysozyme C-3 - ..,
+ QA3KS9| 1AL kel 36831.0 1 &0.7 3.85 2 |:| 1-aminacyclaprop. ..
QELNIOIFTHE 51 61957.504 1 60.7 2,23 3 ] Formate--tetrahy. .,
e QISZRI|ALA a5 23182.424 (] 80,7 5.45 1 O Alpha-1-acid glyc...
+- QEDKEL| Y a3 11695467 ] 80.7 9,52 1 O Cytachrame ¢, te...
- PODDLZ|CYC 91 11682.467 ] 80,7 9.52 1 M Cytachrome ¢ - A...
L QUALALIERYY 124 36503044 60,7 0,34 H O Erythranalide syn...
#- QEZBHE|GLPH 126 55435.76 1 80.7 2.01 1 O Glycerol kinase - ...
Modifications | Sequence Browser | Sequence Compatison
MCEI BLAST search of 2
Link to retrieve entries containing this sequence Fram NCE Entrez:
Accession/ID Description
| POO7ZZ[BGAL ECOLT |Bieta-galactosidase - Escherichia coli {strain k12)
Peptides List:
o] Sequence PEAKS(... M[Z Z MriCalc) | Deleal...  Error{p...  Fie RT Scan Quality ScanM...  Frag. ..
I2) Peptides -~
o SpErONNENAYR 99.12 431.74 2 96147296 0.0075 78082 TESTE_2... 19,523 1056 0.773FT-ICRJC. .. FT-ICRIC...
i) HiE 1¥SQGQ0L... 1506,6885
# Sped TAAC[1]... 99,12 477.72 2 9534277 0.00z2 23046 TESTE_2... 23.085 1189 0.755FT-ICRJO. .. FT-ICRJO...
# 3SpecdPLDMNDL.., 99,12 T29.36 Z 1456,7158 0.0104 7 1ZEITESTE 2., 23,954 1224 0,786 FT-ICRJO... FT-ICR/O...
# SpecHQOOFF.., 99,12 633,31 2 12646101 0.0045 36681 TESTE 2., 27,142 1356 0,734 FT-ICRJC. .. FT-ICR{O...
- # SpecaDFQFNISR 99.12 542,26 2 10582.5144 0.0059 8.232TESTE_2.., 27.96 1374 0781 FT-ICRJO. ., FT-ICR{C...
+J Hit IGLNC[1]... 14717454 bt

Matched peptides shown in blue, red for SPIDER:

1 MTMITDSLAV VLORRDWENP GVIOLNELAZ HPPFASWRENS EEARTDRPSC

51

CLESLNGEWR FAWFPAPEAYV PESWLECDLE EADTVVVEPIN WOMHGTDAFPI

The “Protein View” collects all the peptide identifications together, summarizes which proteins
were present in the sample, and groups homologous proteins together. The same information is
displayed in the Peptide View as in this Protein View; however, the results are organized to best
enable us to evaluate at the protein level.

This view is helpful when building a summary that can be sent to a customer/collaborator. See
chapter 13 for more details on exporting whole files or proteins of interest to an Excel file.

Accession

The GlI, accession or other unique identifier for this
protein as recorded in the database that was
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searched.

Mass The calculated mass of this protein

Display A graphical coverage map. Blue areas represent
parts of the sequence that have been explained by
the identified peptides.

Score (%) A value from 1 to 99 representing the confidence
we have in this protein identification — calculated
from the confidence on the ten best peptide hits for
this protein, and normalized against the other
identified proteins.

Coverage (%) The number of amino acids in the protein sequence
that have been explained by the identified peptides.
Expressed as a percentage of the total length of the

protein.

Query Matched The number of spectra explained by matching to a
peptide from this protein.

Marked A multi-function checkbox. By default unchecked,

but we can use this to select proteins for export or
multiple sequence alignment.

Description The part of the protein’s header information as
parsed from the database, usually it contains the
name of the protein.

The columns themselves can be customized. Right click anywhere in the report and choose Toggle
Column from the pop-up menu. The sub-menu that appears shows a checkmark in each of the
columns that are currently showing. Click any of them to show or hide a column. These settings will
apply to all your reports.

Sequence Browser

The “Sequence Browser” tab is selected by default. Clicking on a protein in the index will display
the sequence of that protein below in the “Sequence Browser” panel. Clicking on the hyperlink of
the accession number of the protein shown in blue will open a new window containing the webpage
of the database that you searched for protein ID page in a new window.

NCBI BLAST search of §p[0Z9443][TRFE BOYT

Link ta retrieve entries containing this sequence from NCEI Entrez:

AccessionfID Drescription
sp| Q29443 TRFE_BOVIN Eerotransferrin (05=Bos taurus GN=TF PE=Z SY¥=1

There is also a “Peptides List” box which displays information about the peptides that matched to the
selected protein. This list is identical to the “Peptide View” panel. Please see this section for more
details.

Peptides List:

j(u] Sequence PEAKS(... | RSD Mz z Mr{Calc) DeltalM...  Errori... File RT TP o
I Peptides

----- # Spectrum 1 DMPOTHYY AV AWYE 99.0 0.0 802,91 2 1603.7993 -0.0061 3.8056 Orbisam. .. 0.072 0,733

----- . Spectrum 2 TSDAMIM[3]WNMLE 99.0 0.0 595,54 2 1389.6523 -0.0132 29,4869 Orbisam. ., 0.314 0,735
EH'_:-T'-.-'FEZII"-]LF' MPECR.

& Spectrum £ Q9.0 0.14 820,589 z 0.0 -0.0065 3.9455 OrbiSam. .. 1.428 0.7587
Lo ¢ Spectrum 4 96,64 0.57 547.59 3 0.0 0.0107 6.5511 OrbiSam. .. 1.347 0.777

Below the “Peptides List”, you will see the protein sequence with the matching peptide sequences in
blue. The darker the blue, the more confident the match.
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Matched peptides shown in blue, SPIDER matches shown in red
1 MEPAVEATLA CAVLGLCLAD PERTVEWCTI STHEANKCAS FRENVLRILE
51 SGPFVSCVEE T3HMDCIKAI SNNEADAWTL DGGLVYEAGL EPNNLEPWVWVA
101  EFHGTE KEDTDFELNEL RGEESCHTGL GRIAGWHIPM

Tool Box
Click on the “Tool Box” tab:

Peptides | Coverage | Tool Box

The current protein selected is 1 Q29443| TRFE_BOYIN

J/ MBI BLAST Search
W

Search the selected protein sequence in MCEI database

Z

b\@! MCEL Entrez Search
| Search the selected protein name in Entrez across-database

Mulkiple Sequence Aliqnment

s"‘* Mark, at least bwo proteins in the list and do multiple sequence alignment {340

The selected protein will be displayed at the top of this page. Click on NCBI Blast Search or NCBI
Entrez Search to search for the selected protein sequence in the NCBI database or the Entrez

database, respectively.

To perform a multiple alignment search mark two or more proteins in the above list of proteins, by
clicking in their checkboxes (see example below).

PEAKS 1[22-Jun-09 13:11] =

Coverage(%) Query matched  Description

PEAKS(Score %)

Display

I Mass

> (@

Accession

=@ DB Search
443| TRFE_BOYIN| 1 @ 77753.... 83.8 3.69 3 Serotransferrin - Bos k...
Alcohol debydrogenas., ..

Prakein Yiew beptide View Denova Yiew

Then click on the “Multiple Sequence Alignment” link in the Toolbox window to generate the
multiple sequence alignment in your web browser.

Identified peptides are highlighted in blue letters on the sequence. A more intense blue indicates
a more confident match. The background colors indicate similarity between the sequences. A
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dark background indicates regions where residues or nucleotides are identical in all sequences, a
light background indicates similarity across some sequences, and lowercase letters on white
background highlight differences. A dash - is displayed where a gap had to be introduced in one
sequence to complete the alignment.

@253443 | TRFE_EBOVIN mrpavrallacavlglcladpertvrwotiSthEanEcasFrENv1RIlesgpfvescvkk
POO330|ADH1 YEAST = = —————————————————————————————— SipEtgRgviEyEShgKL-———————————-
@253443 | TRFE_EBOVIN tsHnbcikalsnnEADaVtLDgglWyveAGLkpnNLkpvvaeFEHGt kdnPogthyyavavvk
PO0O330|ADH1 YEAST —eHEDi —-pNpkpKANe L1 TH---Wky56VchtDLha----WHGdwp1P-—————————
@253443 | TRFE_EBOVIN kdtdfELneLrGkEsch—-tGLGrSa-GAnIpmaklyvkelpdpgesigrAaanFEf5aSCV
PO0O330|ADH1 YEAST ————vELp1VgGhEgagvvvEMGeNvkGNkKIg———————————— dyBRgikW1NgSCH
@253443 | TRFE_EBOVIN pladgssfpElCQLcagkgtDEcalanHepyvEGY S ——-GAF-EclmegRgdvAEVKhsTvE
PO0O330|ADHL YEAST ag——————— EvEEL————- gHE=snCp-HadlsGY¥ThdGSFglQvatadAvgadhIpggTdl
@253443 | TRFE_EBOVIN dnlpnpedrknyellCogdnTrksvddygec¥l1AMvpSHaVvartvggkedviNe 1ILNhAg
PO0O330|ADH1 YEAST agVa—-——————- pIfagiT————————— vEkALksANIMagh————————— WwvaISgha
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8. SPIDER Search

After having obtained de novo sequences for peptides that are not in the database, it is important to
look for a homologous peptide in the database (Han et al., 2005). This will help you to learn more
about the proteins in your sample. To search with SPIDER you must first have some good de novo

sequences.

8.1 Setting up SPIDER Parameters

1) Select a data file or a Protein ID result from the “Project View” frame

2) Click the SPIDER icon on the toolbar ﬁ

Or
Choose SPIDER Search from the Tools menu.

When a Protein ID
results file is selected,
the “SPIDER Search
Options” window will

A SPIDER Search

Quety Options

3%

. Daka Refine (%) Segment Match () Non-gapped Homology Match () Homology Match
appear as seen below:
. De novo
General Options
. PEAKS Search
Mass Talerance {Da): Report Top: S|E
+ SPIDER Search Leurine equals Tsaleucine Lysine equals Glutamine

. PTM Finder
PTM Options

. uantification Mame Mona mass Residug site Add Fixed =3 # Fixed Modification

Acetylation (M., (42,0106 ADCEQGILMP,.. | A

Acetylation () [42.0106 K]
Arnidation 0,954 sl

Applied Biosys, .. (442,225 (s add Waribls == -
Applied Biasys. .. [450,2752 s

Applied Biosys. .. (227,127 C <= Remove

Applied Biasys. .. [236,1572 . “

L1

[] Show unimod Mews PTM Maix variable PTH per peptide: 5

Filter Options
Use the spectra which satisfy the Following conditions For use in the SPIDER search:

D nove amino acid score (ALC) greater than: racommendad 0.5
Protein ID peptide score less than: recommended 0,65

De novo Opkions
Adwanced Spider search requires sequence tags generated by de nowvo sequencing for the search

(%) Use existing de nova resulks s

OF ][ Cancel ] [ Help ]
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If you have selected a data file, the following window will appear:

A SPIDER Search 3] Note that this
Tools SFIDER Search arbisample 7 °| window differs
[ p— from the  other
. Data Refine O Seament Metch () Non-gapped Homology Match (@) Homology Match window as it asks
D novo you to select a
. PEAKS Search cererel cprne _ database. It also

Mass Tolerance (&) (0.1 Report Top: 1%

+ SPIDER Search

does not give you
any filter options.

Leucine equals Isoleucine Lysine equals Glutamine

. PTM Finder
PTM Options

. Quantification Mame Mono mass Residue site ) Fizeed Modification .
e In_this case, we
(T T — m— assume you already
lied Biosys... . atiable = Wariable Modification
Popied Biosys.. (50,2752 |IC o Deamiseion have de novo results
Applied Biosys. .. |227.127 C. <= Remove - 4 Oxidation M .
Rppied Bosys... [236.1572 < > for the data file.
[] Shaw unimad Max variable PTM per peptide: s
Database Options Se I eCti n g a
Select Database! |swiss | |all species database' provides
[ Mew Database ] [ Edit Database ] Sequence Variations
for SPIDER to
«| search against de
Novo Ssequences.
[ oK ] [ Cancel ] [ Help ]

3) The following
section will describe the different options that you have when setting up the parameters for your
SPIDER search.

8.1.1 Query Options
Choose a Query Type. They are, in order of increasingly rigorous analysis:

Segment Match: this is not a true mutation search; instead, it will insist that the mass of the
peptide returned is the same as that of the de novo sequence.

Non-gapped Homology Match: this search will allow for transpositions and single point
mutations but not insertions or deletions.

Homology Match: this is the most rigorous (but most resource intensive) search mode, taking
into account all types of mutations and the positional confidence scores. A quick version of this
is used to create the reconstructed peptides and to generate the final scores in each of the
previous search modes. This is the only search mode that allows you to use variable
modifications.

8.1.2 General Options

Amino acid selection: Choose if you would like PEAKS to consider Leucine equal to Isoleucine
without a penalty in the score as well as whether Lysine should be equal to Glutamine without
penalty.
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Mass tolerance: Enter the amount of error (in Daltons) that PEAKS will allow for when
determining the peptide sequences.

Number of peptides to report: Choose how many of the best homologous peptides should be
displayed after searching

8.1.3 PTM Options

PTM Options List: The “PTM Options” list tells PEAKS what kind of post-translational
modifications to include in its analysis. To view additional modifications, select the “Show
unimod” box. If the desired PTM does not appear on the list or is different than what is listed,
you can select the “New PTM” button and the “PTM Editing” window will open. Fill in the
information pertaining to the PTM of interest. For a more in depth explanation of creating a new
PTM, see section 7.1.4 PTM Options.

To select a PTM as Fixed or Variable, click within row of the desired PTM to highlight it, then
click the button corresponding to its preferred designation, “Fixed Modification” or “Variable
Modification”. If you incorrectly place a PTM in one of these sections, with it selected, simply
select either Deselect, to have it removed from the list of selected modifications or Switch Type,
to have it set as the other modification type. For example, using the Switch Type button, a PTM
currently listed as fixed, will automatically be removed from the fixed modification list and enter
the variable modification list, or vice versa.

Note that in previous versions of PEAKS, only fixed PTMs were allowed, however PEAKS version
5.1 allows variable PTMs as well when using the homology search.

Max variable PTMs: To reduce uncertainty, PEAKS' de novo sequencing 'vocabulary' can be
limited by restricting the number of variable PTM found on a peptide. Specify a number by
typing it into the box. To lift such restrictions, type a very large number (longer than the length
of the peptide).

8.1.4 Filter Options

As the SPIDER search is computationally intensive, it is not recommended that you run all of
your de novo sequencing peptides against the database; only those that cannot be well explained.

de novo score (A.A.) threshold: The SPIDER search requires a good sequence tag from de novo
to be able to find good quality homologous proteins. Enter a value for the de novo score
threshold. The recommended threshold is 0.5.

Peptide score threshold: Because there is no need to run SPIDER on peptides that already were
found to have a good match during PEAKS protein ID, it is helpful to enter a peptide score
threshold so that SPIDER will only be performed on peptides below the threshold. The
recommended threshold is 0.65.
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8.1.5 de novo Options

Because SPIDER requires a de novo sequence to find homologous proteins in the database, de
novo sequencing will need to be performed first. If you have already done de novo sequencing,
select the “I have already run de novo” button.

8.1.6 Database Options

Note that these options are only visible if you choose to run a SPIDER search on a data file
rather than a PEAKS results file.

Database to search: Select from this drop-down list, one of the FASTA databases configured in
PEAKS. To edit an already existing database, click on the “Edit Database” button. If the desired
database is not in this list, click the "New Database™ button. Note that you can also set up a new
database in the “Database Configuration” window. The configuration window is the only place
that that you can delete databases that you have created. For more information on setting up new
databases see section 15.2.3 Database Configuration.

Taxonomy selection: This list displays the taxa you have chosen for your search. If the database
selected has taxon information available, you can click on the “Set taxa” button. Otherwise, the
whole database will be searched. The selections correspond to established hierarchy -- i.e.
selecting 'Mammalia' will search all of 'horse, cow, rat, mouse, human, etc.

4) After setting up parameters, we can save them for future use. Click the "Save Parameters"
button and choose a name for future reference when prompted. Any parameters that you save
will be available in the drop-down list at the top of the window. To see what's inside, just select
one, and the parameters boxes will be populated.

5) Press the “OK” button and the SPIDER search will begin.

8.2 SPIDER Results View

SPIDER will search the database for homologous peptides and attempt to consolidate these into
protein hits as well. The result report will look much like the results for PEAKS Protein ID or
inChorus searching.

Clicking on the “Peptide View” tab will display results that look very much like the results for
PEAKS Protein ID. See section 7.2.1 Peptide View for more details. Click on the “Peptide
bepide Aign | Peptde Detals details” tab to see the SPIDER matches shown

Select peptides For display: 5p|Q29443| TRFE_BOVIN 5 |n red

T Letters on a green background with vertical
Recon  DMPOQTHYYAYAYYE - -
LT bars, indicate agreement. Letters on a red
HomologDHP QTHYY & AYYK A A N
background indicate sequencing error. Color
codes on the de novo sequence letters still
! MREAVEALLA CAVLGLCLAD PERTVEWCTI STHEANECAS FRENVLRILE indicate positional Conﬁdence. Letters on a
blue background indicate uncertainty or
mutation. “+” signs represent more likely

101 EFHGTKDNPC THYYAVAVVE KDTDFELNEL RGKESCHTGL GRIAGWNIEM mutations. [Square brackets] indicate an equal

Matched peptides shown in blue, SPIDER matches shown in red

51 SGPFVSCVEE TSHMDCIKAL SNNEADAVTL DGGLVYEAGL EPNNLEPVVA
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mass substitution, common non-critical de novo errors. <Angle brackets> indicate an equal mass
substitution and a mutation.

When simply identifying exact peptides from the database using PEAKS Protein ID or inChorus,
there is no need to reconstruct the ‘real’ sequence.

Clicking on “Protein View” will again yield a similar display as was seen for PEAKS Protein ID
In the “Display” column, red region indicate areas of

(see section 7.2.2 Protein View).

homology and potential mutation identified by SPIDER.

Blue regions indicate areas of

homology from the protein ID search, and purple indicates that the spectrum was identified by
both SPIDER and protein ID.

SPIDER 11 [28-May-09 09:42] x |

Accession
[=I-4@) DB Search

PEAKS(Score %) ™

Coverage(%) Query matched Description

Pratein Yiew 2eptide Yiew Denovo View

. 1 EBeta-galactosic Escherichia by
[}-D Q129443 | TRFE_BOVIN 2 99,1 66,19 207 Serotransferrin O5=Eos taurus GN=TF PE=2 SW=1
[+ @) PO2769] ALBU_BOYIN 3 69293,550 99.1 64,42 162 Serum albumin O5=Bos taurus GN=ALE PE=1 S%=——
@) PODGSS|LYSC_CHICK S 16238,630 99.1 57.14 33 Lysozyme C O5=Gallus gallus GN=LYZ PE=1 S¥=1
- PO0330|ADH1_YEAST 10 | 36823.152 99.0 61.75 51 Alcohol debydrogenase 1 OS=Saccharomyces cer.
ol QOP4CE|ADHZ_KLUMA 23| 36968.246)T W 9587 32,76 21 alcohol deheydrogenase 2 O5=Kluyveromyces mar.
- AFZUED|GLPK_ECOZ4 27 | 96230.516 957 13.15 & Glycerol kinase OS=Escherichia coli ©139:H25 (str.
- @) PE2594|CYC_BOVIN 36 11703532 938.7 50,43 24 Cytachrome ¢ OS=Bos taurus GN=CY(CS PE=1 SY=
POO704|LYSC_MUMME 41 14309,143 95.4 34.11 g Lysozyme C O5=Mumida meleagris GM=LYZ PE=1 .
@ POOFEL|TRYP_PIG 74 | 24409450 95,9 26.41 3 Trypsin OS=5us scrofa FE=1 Sy=1
- A9B151|GLPK_PETMO 76 | 55395965 90,4 12,45 4 Glycerol kinase OS=Petrotoga mobilis {strain DSM |
- QBEDKEL|CYC2 _MEMLA 89 | 11695.467 g1.8 20,95 g Cytochrome ¢, testis-specific OS=Xenopus laevis .
Q3ISZR3|ALAG_BOYIMN 94 | 23182424 80.5 12,358 4 alpha-1-acid glycoprotein O5=Bos taurus GN=0R.,

Click on the “Coverage” tab. The highlighted colors
“Display” column above.

are the same as those shown in

Peptides| Coverage | Tool Bax

51

101

151

201

251

ant

351

DE peptides shown in blue
SPIDER. makches shown in red
Crverlapping matches in magenta
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9. PTM Finder
9.1 Setting up PTM Finder Parameters

1) Select a Protein ID results file to perform a PTM finder search on. Note that you cannot
perform protein ID on a raw file or de novo results.

2) Click the PTM icon on the toolbar “‘{x
Or
Select “PTM Finder” from the Tools menu.

The “PTM Finder Options” window will appear:

A PTM Finder

s [E)

Tools FTH Finder [ Save Farameter | | |orbisample ~
The parameters are the — _
lass Options General Options
Same aS yo u uSed Wh en . Data Refine Parent Mass Error Tolerance: 0.1 ||Da | Precursor Mass Search Type: [ Preprocess this data ‘on the Ay*
Fragment Mass Error Tolerance: |8 Da | (%) Monaisotopic () Average Max Missed Cleavages: IE:

performing protein ID (7.1 | e
i H Enzyme Options
Setting up Protein | -resssean e - R

Identification Parameters) | somse S = o
with the exception of the | e
filter options found at the | e
bottom of the window. As " — e
1 omioserine -29, <= Remove
PTM Finder searches tend e e or oo e
to be computationall e A o)
- . p ﬁ ICPL—I\ghr.:Y. ms:nzm K]j[x]@w
intensive, PEAKS wi oot o6 055 [0
only look at de novo T St -
sequencing results that are GITTE M — e || T | S
H H T:v:j:t:;—:tljn 42:047 C]KRHDENQ]J <= Remova
above the amino acid score Foremion in15[RC, N
M-acyl diglyceri... [788.7258 ]
threshold and below the o kL
peptlde . Score threShOId atiuW 15. [Hw]
that yOU Input Palmitoylation (238 2207 ‘EC?TK] I
[]5haw unimod Maxx variable PTM per peptide: 3|&
ilker ions
d e n OVO SCO re (A 'A ') FFtllterO;:s spectra which satisfy the Following conditions for use in the PTM search;

threshold The PTM f|nder De nova amino acid scare greater than: (0.5 | recommended 0.5
requ"_es a good Sequence Prokein ID peptide score less thar:; 065 | recommended 0.65
tag from de novo to be able
to find good quality
homologous proteins.
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Enter a value for the de novo score threshold. The recommended threshold is 0.5.

Peptide score threshold: Because there is no need to run the PTM finder on peptides that were
already found to have a good match during PEAKS protein ID, it is helpful to enter a peptide
score threshold so that SPIDER will only be performed on peptides below the threshold. The
recommended threshold is 0.65.

9.2 PTM Finder Results View
The results from a PTM finder search are identical to those seen in a PEAKS Protein ID search.
Please see section 7.2 Protein Identification Results for more information on the PEAKS Protein

ID search results.
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10. inChorus Meta Search

inChorus protein identification can call upon several search engines (PEAKS protein ID,
X!Tandem, OMSSA, Mascot and Sequest) for protein identification and will then compare and
summarize the results from the different search engines in one single report.

Please note that if you wish to launch either Mascot or Sequest for an inChorus search, these
engines are not internally provided with PEAKS and may need to be purchased by the respective
vendors; however, licenses of these engines are not required if the result files have already been
obtained. To set up your search engine preferences, see section 15.1.3 Search Engine
Preferences.

10.1 Setting up inChorus Parameters
1) Select the orbisample.mzxml file

2) Click the “inChorus Search” icon on the toolbar @
Or
Select “inChorus Search” from the Tools menu.

The “inChorus Options” window will appear:
InChorus Search

Tools

[] PEAKS Protein ID
[ =!Tandem

[ omsss

[] Mascot

[ Sequest

[ Import Result

3) First select each of the protein identification tools that you would like to use by putting a
checkmark in their respective checkboxes. Search parameters for each program can be set by
selecting the name of the search engine.

The option screens for each of the search engines available to inChorus are designed to work in
the same way as options screens from the original programs. For help in setting search



parameters for each program, please refer to that program’s user manual. For help with PEAKS
Protein ID, please see section 7.1 Setting up Protein Identification Parameters.

10.1.1 Importing Existing Results

PEAKS inChorus reads X!Tandem .xml files, OMSSA .omx files, Mascot .dat files and Sequest
.srf files. When importing third party results files, please make sure that the scan number model
in the results file is consistent with the one in PEAKS. PEAKS uses original data information to
compute the inChorus score. When you run an X!Tandem search with command line, you need
to turn on the option of “-w” in order to export data information into X!Tandem .xml files.

To import existing results, check the “Import Result” checkbox and select “Import Result”. The
following window will open.

InChorus Search @
Tools Import Result
Database
[] PEAKS Protein ID Define a common database For importing search result,
[] #iTandem Database to search |swiss v
Taxonamy selections [zl species
[] omssa
) s
[ Sequest
Import Search Result
AR Irmport Resul
iRl Import XTandem .xml file
Import Omssa omx file |
Import Mascot Jdat file |
Import Sequest ,stf file

Although it is not necessary for the various search engines to use the same database in an
inChorus search, it is necessary to have a unified database for an inChorus search that includes
imported results. Select the database that you would like to use from the drop-down list. The
inChorus search will be performed on all species in the database unless specified by the user. If
this database does not appear in this list, refer to 15.2.3 Database Configuration, to configure
your databases. To specify which taxa you would like to search, click on the “Set Taxa” button.

To import your file, click the “Browse” button that is found beside the appropriate search engine.
Find the file that you would like to import and click “Open”. Once you have selected the file(s)
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that you would like to import and have selected the options for any other search engine searches
you would like to perform, click “OK”.

10.2 inChorus Results View

When the inChorus search is complete the “Project View” panel should contain a separate results
file for each search engine that you selected as well as an inChorus report that combines the
results from the multiple search engines. See an example below:

~[# PEAKS 3[12-1an-09 14:25]
- X! ¥TANDEM 4 [12-Jan-09 14:26]

OM554 5 [12-1an-09 14:23]
~ @ INCHORUS 6 [12-Jan-09 14:23]

10.2.1 de novo, Peptide and Protein Views

Each results file for the 3" party search engines looks very similar to the PEAKS protein ID
results file (7.2 Protein Identification Results) with a few small differences. Firstly, there is no
“de novo View” or “Chart View”, and secondly, the scoring will be specific to that search
engine. For example, the score for OMSSA is listed as an E-value. For more information about
different scoring methods, refer to the user manual of the 3™ party search engines.

The inChorus search report also looks very similar to the 3™ party search engine results; however
there are no “de novo View” results available. The de novo sequencing results that are found in
the “de novo View” are only those that correspond to results that have been identified by one of
the search engines in the inChorus search.
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11. Creating a High-Throughput Work Flow

In some situations, you may have many data sets that you wish to process all at once, with the
same parameters. PEAKS 5.1 allows you to do this type of work with minimal effort on your
part. By setting up a work flow, you can start a batch process of several data files and not worry
about it until it is finished.

It is important to note that all the files you load will be processed in exactly the same way, using
exactly the same parameters. If you want to do some differently than others, we must set up
another work flow.

Work Flow 3]

‘werk: Flom Configuration

11.1 Setting up the Work Flow Parameters
Click the “Work Flow” icon on the toolbar W

The “Work Flow Configuration” window will appear: &

The steps will appear as “unfinished” until they have been completed, Q
at which time they will be labeled “finished”.

Click the “Select Data” button. The following window will open:

& Work Flow Configuration @

J._? All Data || & selected Data
| '.i‘---w C:fPeaksStudioS. 1/ derbyServer/serverDBjMew Projecl
| Sample 1
:\_] OrbiSample mzxML
=- J1 Sample 2

) SILACSample.mzXML

£ 3

Al Samples ] [ All Fractions I [ Add ko Right

oK ] [ Caniel ]
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Only projects that are open in the “Project View panel” can be selected for analysis with the work
flow function. To select which files/samples you would like to analyze, select the individual
file/sample or click the “All Samples” or “All Fractions” button and then click the “Add to Right”
button to transfer the samples/files to the “Selected Data” panel on the right hand side. Use the
“Remove” and “Clear” buttons to remove selected files/samples or all files/samples, respectively
from the “Selected Data” panel. Click “OK” to move to the next step.

Check the boxes beside the functions that you would like to perform with the work flow. Note
that PEAKS requires de novo sequencing results to perform Protein ID. The parameter windows
that open when you select the various functions in the work flow are identical to those that appear
when you perform each function individually. Please refer to the chapters on each individual
function if you require more details on setting up the parameters.
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12. Filtering Your Results

PEAKS 5.1 provides you with an exhaustive list of all proteins and peptides that can be found in
a sample. However, as many researchers have their own criteria of what information is required
in their report and what is an acceptable result, PEAKS 5.1 provides the necessary filtering tools
that enable filtering out the less critical information, leaving just the essentials.

I Praject Wiew

12.1 Setting Filter Parameters = g o frd
Click on the time and date stamp associated with the =€) Orbisemple.meitL

e Ly DEMOVO 2 [12-1an-09 14:24]

- Ly DEMOMO 1 [12-1an-09 14:19]

3 PEAKS 1 [12-Jan-02 14:20]

- PEAKS 2 [12-Dan-09 14:21]

i) Combine Engines
-XI HTANDEM 4 [1]
) OMSSA 5 [12-] :
: INCHORUS 6 Perform Filkering
L3¢ SPIDER 7 [12-]

result that you would like the filter. Once the report
loads, click the right button on your mouse and select
“Perform Filtering”.

Compare Results

Export PepxML
Export Excel
Export Statistics Graph

Hide Result

The following window should appear:

A Data Refine @

~

Tools | ) De Novo Filters # De MovoFilters
— |2 Peptide Filers | ® Peptide Filkers
{&]rrotein Fikers | ® Protein Fiters

+. Result Filkering

Filter Options Edit Filter

o) De nove view shows peptides that could not be
explained by proteins From the Peptide View

(%) De rovo view shows all peptides that are not filtersd

i Remave de neve peptides with no matching
datahase results

Parameter Options

Set ssved as defaut | [ Claar defaul |

Default Parameters:




Note: PEAKS will automatically create a new filtered results node in the project view that will
save your filter choice every time you click “OK”.
I Project Yiew
= -l Z:Peaksstudios, 1)derbyServerfserverDE|MNew Project 1
W PEAKS 1 [23-1un-09 16:24:15] Filtered |

] ] .. = JL Sample 1
Q
The filter node relies upon the original result = 1 OrbiSample.maxML

SO dq not delete the orlglpal result if you want - iy DENOVO 2 [22-Jun-09 13:20]
the filtered result to remain. - [ DENOYO 1 [22-1un-09 13:08]
- [# PEAKS 1 [22-Jun-09 13:11]

12.1.1 Possible Filters/ Selected Filters/ Edit Filter

The filters are grouped into three basic types to reflect what they act on:

e de novo filters act to remove proposed de novo sequences
e Peptide Filters act to remove peptides found in the database from the report
e Protein filters act to remove proteins from the report

To see the available filters for each level of filtering, double click on the appropriate folder in the
“Possible Filters” frame. See the options in each folder below:
~) Protein Filters

(3 De Movo Filters @ }r=ptids Filters C
""" ® Idfiter .- Sequence fiker (Basicy |~ ® Acc filker (Adv.)
----- # Sequence filker (Basic) - 4 Sequence filer (Adv.) - @ Acc filer {Basic)
----- # 3Seqguence filter {Adw.) - 4 Scare filker - ID Filker
..... # Score (TLC) filker @ m/z filker - i Mass filker
..... & Score (ALC) Filker - 4@ Charge Filter -~ 4 Score filber
..... # Rank filker i Mricalc) Filker -4 Coverage Filker
..... # m/z filter @ Length Filter - 4 Query Filker
..... # Charge Filker - Marked filter
----- # Mass filter i Desc (Adv,) filker
----- # File filker - ¢ Desc (Basic) filker
----- # Length Filter
---- # #PTM Filker

Choose a filter from the *Possible Filters’ list on the left by clicking on it. Options for this filter
will appear in the “Edit Filter” frame. Once you have set the options that you would like for the
filter in the “Edit Filter” frame, drag the filter that you would like into the “Selected Filter” list on
the right hand side. Click “OK” to apply the filter that you have selected to the current file.

If you would like to add another filter, you can repeat the process, continuing to add as many
filters as necessary. In this way it is also possible to have two filters on the same property; we
can set a range of protein mass, for instance, by applying one filter on the upper bound of the
mass and adding another filter to be the lower bound of the mass. We can also have more
complex filters that involve multiple properties.
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For example, let’s say that you want to show only proteins with more than
one high scoring (greater than 60% score) peptide, a standard requirement
for publication. Double click on the “Peptide Filters” folder. Select
“Score Filter”. Edit the filter to select peptides that have a score that is
greater than 60% in the “Edit filter” frame.

Selected Filkers

# De MNovo Filkers

) Peptide Filkers :
& Scorefiter: 60,0 Selected Filters” frame.

# Protein Filkers

12.1.2 Filter Options

Score (e

Filter peptides based on their
Scara(%)

60 %
Options:
() Equal to
(#) Greater than
() Lesser than
) Mot equal ko

Now drag “Score filter” from the “Possible Filters” frame to the

The filters cascade through each view in the multi-part report. For instance, removing a peptide from
the database search results — the Peptide View list — will cause the de novo sequence for that peptide to
be removed from the “de novo View” tab but will not affect the “Protein View” list. Filtering out a
protein (by mass, for example) will remove it from the “Protein View” list and will remove all

peptides associated with that protein from the “Peptide View” list as well

as from the “de novo

View” list. The manner in which the “de novo View” is linked can be specified by the user using the
options in the “Filter Options” frame. See the figure below for more information.

Option Selected de novo View
(on filter pane tab) (represented in blue)
Filker Cptions
fie i sh fides that could ot B Spectra
oYE YIEW sNOWs peptides that could not De -
® explained by proteins from the Peptide Yiew EXpIamed
by database

() De nove view shows all peptides that are nat filtered

Spectra
explained by
de novo

Remove d= neve peplides with no matching
database results

Filter Options Spectra

explained
o D= nove view shows peptides that could not be b gataba o
= explained by prokeins from the Peptide Yiew y
(%) Pe nove view shows all peptides that are not Filkered SpeCtra
0 w“ s wih - explained by
[ emove de neve pepkides with no matching de novo

database resulks

Spectra
explained
by database

Filker Cptions

O D mawi view shows peptides that could nak be
=" explained by proteins from the Peptide Yiew

Spectra
explained by
de novo

(%) De rove view shows all peptides that are not filkered

Remove dz neve peptides with no matching
database resulks
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Linking Filters

Filtering out
(removing) a de novo
result does not affect
what is displayed in
the Peptide View tab
or Protein View tab.

Filtering out
(removing) a de novo
result also removes
that spectrum from
consideration in the
Peptide View tab and
Protein View tab.

Again, filtering out
(removing) a de novo
result also removes
that spectrum from
consideration in the
Peptide View tab and
Protein View tab.



12.1.3 Parameter Options

Filter sets can be saved and re-used between sessions by clicking the “Save Parameter” button that is
found at the top right hand corner of the “Filter Parameters” window.

You may prepare your results the same way each time; in which case it makes sense to set up a filter
that will be automatically applied each time we load a report. Select a filter from the list of saved
filters from the drop-down menu found at the top right hand corner of the “Filter Parameters”
window. Click on the “Set saved as default” button. This filter will be displayed in the “Parameter
Options” frame (as seen below) and will be applied automatically just after a report is loaded. Be
careful, if your default filter is very stringent, it can sometimes ... oo

remove everything! To remove a default filter, press the Clear [Eimmmarai | [ dewdoran ]
Default Button at the bottom of the Filter Pane. Defaul Parameters: _ orbisaple

Each filter can be applied several times over. So it can get a little complex. To illustrate, here are
a few examples:

1) Goal: Show proteins that have two high-scoring hits:
e Add the Protein Filter called “Query” and in the “Edit Filter” section choose ‘greater
than’ and type ‘1’ in the box (without the quotes). This will remove any ‘one hit
wonders’.

e Add the Peptide Filter called ‘Score’ and in the “Edit Filter” section choose ‘greater than’
and type ‘50’ in the box (without the quotes).

2) Goal: Find a protein that contains the word ‘human’ or ‘rat’ in the database entry’s
description, but not Keratin or Trypsin.

e Add the Protein Filters called ‘Desc’

e In the “Edit filter” section, you are required to type in a regular expression (regex). This
allows you to use wildcards.

Wildcard Meaning Example
K “Amything of any length”  Fhuman* Wil find anything that contains the
word ‘human’, with anything before and anything
after.
“Or” (use brackets) H(human |rat| RAT).* Wil find anything that

contains the word ‘human’, or the word ‘rat” or the
word ‘RAT", with anything before and anything
after.

3! “Not” (use brackets) (7!.*(Keratin | Trypsin).*).*(human | rat).*  will
find anything containing human or rat but not
Keratin or Trypsin

[1 “Any of these characters”  *([HhJuman | [Rr]at)*  will find  anything
containing the words Human, human, Rat or rat.
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e Type in the regex: (?!.*(Keratin|Trypsin).*).*(human|rat).* and press the Enter key. If
PEAKS confirms that this is a valid regular expression, it will put a check in the “Valid
Java Regex’ box .

3) Goal: Setting a protein mass range
If we know the approximate mass of the proteins you are interested in, you can eliminate all
proteins that are not close in mass.

e Add two filters: “Protein Filters: Mass >12000” and “Protein Filters: Mass < 32000”.
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13. Complex Analysis

13.1 Creating a project for complex system
PEAKS 5.1 is able to analysis MS data from very complex systems. The data analysis scheme is
organized as follows:

& Project nodes
L Sample nodes

File nodes
Below is an example of a project that contains three _
samples that were generated using the following B == s

fragmentation methods: ETD, CID, and CID/ETD. Each == O e 7 @
sample has three files. o B H g & 48

r_‘ Project View
- 8" “Ythermo data
. . = ]l CID
13.2 Integrating data analysis T & cmoLraw
CID_DZ.RAW
r:‘ Project View 4, CID_03.RAW
=I-{gd Project Sample = JL ETD
=- [l E o Al ETD_0L RAW
----- 4 DENOVO 51 [19-Jan-09 13:31] gg—ggim
----- # PEAKS 11 [19-Jan-09 14:36] =
= ETD_O1.RAW -4, CID_ETD_01.RAW
..j DEMOWO 1 [19-Jan-09 12:52] 4y CID_ETD_0z R A
~.[# PEAKS 1[19-an-09 13:17] CID_ETD_03.Raw
ETD_0Z.RAW
ETD_03.RAW Tasks | Runring Info | Properties
#- JL CID
T (l CID_ETD Selection Details: thermo data

Within a project, the data is analyzed either file by file or Project N o dat
sample by sample. By selecting a sample, the operation | rata sampies 3

applies to all files in the sample. It means all spectra

from different files are processed in a single run. The result node is displayed at same level as
selected data node.

“IPEAKS 1 is the PEAKS Protein ID result for file ETD_01.RAW, whereas “PEAKS 11 is the
PEAKS Protein ID result for all three fractions of the ETD sample. Note that the result of a
sample may not be the sum of the results of all files in the sample.



14. Exporting Data/Reports and Printing

PEAKS 5.1 allows you to create reports to share with collaborators, colleagues and clients. The
reports are available in HTML or Microsoft Excel (.xlIs) formats and follows a “‘What You See Is
What You Get” philosophy. All the information you see on screen in PEAKS 5.1 will appear in the
exported report. For this reason, it is important that we complete results filtering and toggling
columns before exporting a report.

14.1 Export Data in .mzxml or .mgf PN Project view
In order to export your data file in .mzxml or .mgf =L CilPeaksStudos. 1} jderbyServerjserverDBjNew Proj
right click on the data file that you wish to export. = g_._Samp'e ;
u.IL DENON Data Refine
L FEngs 1  Denovo
Click “Export MGF File” A window will open that Peaks Database Search
will prompt you to enter a name and a location for the Spider search
file. Click “Export”. nehers Search
or Export MGF File
Export MzxML File
Click “Export MzXML File”. The following window Export Resul file
will open: Show Reports 4
- Delete fraction(s)
A Export MzXML File %]
Stark RT: End RT: Enter the starting and ending

retention times in the

Save as: appropriate boxes. Then click
the “Browse” button to select a
Ik, Z I . . .
- destination to save your file.

Y Project Yiw
. B* i /PeaksStudioS. 1), /derbyServerfserverDE{Mew Proj
14.2 Export Results File =L Sample 1
To export the results for a selected data file, right click =4 Diata Refine
on the data file and select “Export Result file”. All of 2 es| Denovo
the PEAKS results file generated for the selected data - | Peaks Datahase Search
file will be displayed in Excel format. Spider search

iniZhorus Search

Export MGF file
Expart MzxML file
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14.3 Export Peptide Results in PepXML Format
In order to export your PEAKS results file in PepXML right click on the results file that you
wish to export and select “Export PepXML”.

" Project Wiew

=i New Project 3 The following window will appear:
E}ﬁ Sample 1
IEI' OrbiSampIE.mEXML A Export to PepXML Specification
_ m Select the PepiML Export Destination

Combine Engines PephlL File:

Compare Resulks
Perfarm Filkering
Export PepsML

Browse through your computer to select the location
that you would like to place the exported PepXML
file. Then click “OK”.

Expark Excel
Expart Skakiskics Graph

Expork Sequence Tag

Hide Result:

14.4 Export Results in Excel Format

In order to export your PEAKS results file to Excel right click on the results file that you wish to

export and select “Export Excel”.
" Frojeck Yiew

i New Project 3 The following window will appear:

w- ITR'C"Q Sample Export Excel Result Report E‘
E* SILAC Select the Type of Results o Export
= & SILAC 1 @ Export Al Peptides
E SILF"CSIample ) IT|2:3<|"\"|L () Complete Protein List (Peptide Details Oritked)
DENOI'.'IO 1 [1 'Sl JEIl'I Dg 14 . 4':'] () Marked Prateinis) and Corresponding Peptide(s)
— . All Protein and Peptide Result(s) (one representative protein per group)
= ':l:lml:lirle El-lgil-les () All Protein and Peptids Result(s)
Compare Results Options:
PErFl:lrlTl F|||:13r||'u;| Expaort Data Properties
Export Search Parameters
Expart PEDKML Export Filker Conditions
Exl:":lrt EXCEI Select the Export Destination
L Excel File: _Erowse‘ o0
Export Statistics Graph [ooree.. ]
Hide Result
[ QK I [ Cancel ] [ Help ]

If you would like to export all of the protein and peptide results select the “All Protein and
Peptide Result(s)”, otherwise select one of the other options where you can limit which results
are exported. Select the appropriate boxes if you would like to export “Data Properties”, “Search
Parameters” and “Filter Conditions” to Excel. Finally you need to select the “Export
Destination” by clicking the “Browse” button. Then click “OK”.
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If y0U export de novo Export Excel Result Report rls_(l
results to Excel, the de | sei=ctthe Tvee of Resuis to Export B
novo sequencing | & v

results  will  be | SorTITERT

exported and you have

the choice to alsp | “e e =eertbesneen | Com )

export “Data

Properties”,  “Search

Parameters” and [ o ][ cancel ] [ reim ]
“Filter ~ Conditions”.

See below:

14.5 Print Tables and Graphs for Publication
In order to export an image file, right click on the
results file that contains the appropriate image file
and select “Export Statistics Graph”.

" Project Wiew
EI]* Mew Project 3
= JL Sample 1
= Crhigample. mzxML
by DEMCYO 1 [19-2an-09 10:43]
E? PEAKS 22 [19-1an-09 15:31]
~o X XTAMDEM 23 [19-Jan-09 15:32)

----- M OMSSA 24 [19-Jan-09 15:34]

e A1 HCHORLS 25 [19

Combine Engines

Compare Fesulks

Perform Filkering

Export PepsML
Export Excel
[ E=port Statistics Graph |

14.5.1 de novo Image Files Hide Result

Select a de novo results file. Right click and select “Export Statistics Graph”. The following
window will appear:

& Export Statistics Graph Specification

Options:
File: Format: [ png ~ | width: | 800 | Height: | 800 3
Select Export File Destination
Image File: | [ Browse ..,
[o]4 ] [ Cancel ] [ Help ]
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The “de novo ALC.
Score Chart” option 1
will be selected in
the “Statistics Graph
Type” panel. Select
a file format and
height/width for
your chart and
browse your
computer to select a
destination. Beside
is an example of the
output:

Number of Peptide

oo
a5

Qg

80
75
70
65
&0
55
50
45
40
35
30
25
20
15
10

Average Local Confidence (ALC) Score Chart

25 30 35 40 45 50 55 60 65 70 75 80 85 90
Average Local Confidence (ALC) Score
14.5.2 Protein ID Image Files
Select a Protein ID results _
f”e nght CIiCk and se|ect A Export Statistics Graph Specification E|
“Export Statistics Graph”. | *==“*" "
The fOI IOWI ng WI ndOW () Peptide Scare Chart O l;alse Positive Rat; Chart
will appear, giving you the
option of exporting a | Ortors
“Protein Score Chart”, a File Format: [png | width: 800 % | Height: 500 &
“Peptide Score Chart” or a
“False  Positive  Rate
Chart Select Export File Destination
Image File:
QK ] [ Cancel ] [ Help ]
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Below are examples of the “Protein Score Chart”, the “Peptide Score Chart” and the “False
Positive Rate Chart”, respectively.

Protein Score Distribution Chart Peptide Score Distribution Chart

Peptide Scare {35)
R AR AR EEEEEREEREEEREER

Proten Score (Mo}
cw BEEEHRNBSGUESEE S denEsE

0 5 W0 15 ;M ¥ M I M 45 S0 55 60 65 W TS 80 &5 0 95 0 20 40 60 B0 10 10 M0 160 180 200 220 260 N0 290 30 320 MO 30 0 S0 420 440 0 40

Peplicle licdex

Protein Chuster Index

False Positive Rate Chart

False Positive Rate (90)

0 5 10 15 20 25 30 3 40 45 50 55 60 65 70 75 80 85 90
Score Threshold
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15. Advanced Configuration and Environment Preferences

15.1 PEAKS Environment Preferences

This section will describe the ENECERE
setting up the configuration of J#e=
environmental ~ preferences [
including general, instrument, s on et
search engine and ion editor
configurations.

To begin click the Preferences

toolbar icon ‘@“

Or

Select “Preferences” from the
“Window” menu.

The following window will
open:

Use the “ + > and “ -’ boxes to
expand and collapse the view.

15.1.1 General Preferences

General

Default Input File Directory
11192.168.1.30\datalLTQ-FT - RAW30

Default Qutput: Directary

Qutput Direckory
C:\derbyServer

Project Falder
C:\derbyServer\serverDB

Temporary File Directory

C:\kemp_magf

Default Configuration File Directary

C:\Documents and Settings\bsi|. peaks|peaksconf. xml

Default Log File Location
C:\Documents and Settings|bsi|. peaks|peaks.log

Browse ...

Browse ...

Browse ...

Browse ...

Browse ...

Browse ...

'

Default Input File Directory- Select where your data is being inputted from using the “Browse”

button.

Default Output File Directory- PEAKS outputs your results to C:\derbyServer by default.
Select the “Browse” button to change this location.

Project folder- PEAKS uses C:\derbyServer\serverDB as the default project folder. Select the

“Browse” button to change this location.

Temporary File Directory- PEAKS uses C:\temp_mgf as the default project folder. Select the

“Browse” button to change this location.




Default Configuration File Directory- Your configuration files for PEAKS can be found at
C:\Documents and Settings\bsi\.peaks\peaksconf.xml by default. Select the “Browse” button to
change this location.

Default Log File Location- Your log file for PEAKS can be found at C:\Documents and
Settings\bsi\.peaks\peaks.log by default. Select the “Browse” button to change this location.

RMI Connections
Clicking on “RMI connections” on the menu on the left hand will open the following window:

& Preferences @

) General RMI Connections

g--E' RMI Connections

E----El Derby Database

Server Hosk |

i{=] Performance by i3m;|3 |
+ Instrument |
# Search Engine Client Pork {1000 |
'+ Ton Editar .
Worker Port (5000 |

The default port numbers for the Server, Client and Worker will appear. The port numbers can
be changed if conflicts arise. Contact technical support at BSI for more information.

Click the “Apply” button to save any changes that you made.

Derby Database

Clicking on

“D erbyg & Preferences

Database” : General Derby Settings

on the menu E| RMI Connections

on the |eft E| Derby Database Derby Host ||ocalhost |P-:-rt |152? |
hand W| ” E| Perfarmance

Memory used to start Derby Server | 1024 |

Open the Inskrumnenk
fol IOWing Search Engine Derby Jar Location
WindOW' Ton Editor
) C:Jorg.apache.derby.core_10.2.2
[] User Define
Derby Host
The name of

the “Derby Host” as well as the “Port” number will come up by default and can be changed if
needed.

Memory used to start Derby Server
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The amount of “Memory used to start Derby Server” will also come up by default but can be
changed if more memory is available.

Derby Jar Location

The “Derby Jar Location” panel will list the location of the Derby Jar file by default. If you
would like change this location, check the “User Define” box and click on the “Browse” button
to select a new location.

Click the “Apply” button to save any changes you have made.

Performance
Clicking on “Performance” on the menu on the left hand will open the following window:

A Preferences g|

= zeneral
Performance

L EeU

._ RMI Connections Computer Performance

— Derby Database J
{7 Performance Single Care Dual Core Cuad Core
4 Inskrument

+ Search Engine [ show 30 view

+ lon Settings

[] Fast Loading Files

Computer Performance
Select the number of cores that your computer contains (i.e. single, double or quad core).

3D View

PEAKS will display a 3D view with your quantification results. Check the “Show 3D View”
box to enable this function. PEAKS 5.1 comes with the Java3D program to support the viewing
of 3D images.

Fast loading files

This function is for raw file loading. If you check the “Fast Loading Files” box, PEAKS will
only load spectrum header information without the peak list. Please note that if you set up a
project which contains more than 20 raw files, this function will not work well due to memory
issues, and you should uncheck the “Fast Loading Files” box.

Click the “Apply” button to save any changes you have made.

15.1.2 Instrument Preferences

This section will allow you to change any preferences for the following instruments: ABI,
Bruker, Shimadzu and Varian.

ABI (.wiff)
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Clicking on “Instrument” and then “ABI (.wiff)” on the menu on the left hand side will open the
following window:

& Preferences [El
General ABI (.wiff)
=] Inskrument

'E| ABT(. wiff) Default . wiff raw fila convertar location

E| Bruker(.yep/baf, fid) |C:1,Pr|:|grarr| Files|\Infochromics\MTX MY, exe |

= Shimadzu AXIMA(.ru
E| Varian(.xms)
Search Engine

Tan Editar Raw file convertor options

ABI raw files may contain several samples, do vou want to merge all the samples into one data
seky

) yes {#no

|:| Survey specktrum centroiding

] Product spectrum centroiding

Default .wiff raw file convertor location
Click “Browse” to tell PEAKS the location of the Default .wiff raw file converter.

Raw file converter options
ABI raw files may contain several samples. By default, these samples are not merged into one
data set. Select “yes” if you would like PEAKS to merge all the samples into one data set.

For PEAKS to work optimally, it is important to select if the survey spectrum or the product
spectrum has been centroided.

Click the “Apply” button to save any changes you have made.

Bruker (.yep/baf, fid) e ]
s LG “ ” =nera Bruker (.yep/baf, fid files)
Clicking on “Instrument” | . ruker (yep/bat, fid fles
and then BrUker (yep/baf' E‘ ABI(. wiff) Defaul compass file location
fld)” In the menu on the E‘ Bruker(.yep/baf, fid) |C:1,Pr0gram Files\Comman Files\Bruker Daltonild AIDA\export|Compass¥port. exe |
1 1 =) Shimadzu AXIMAL.rul
left hand side will open the o

following window:

Search Engine

Ion Editar Raw file convertor options

Bruker .fid file may contain several files, do you want to merge them inko one data set?

Default  compass file Oves  ©Om
location

Click “Browse” to tell
PEAKS the location of the CompassXport file converter.

Raw file converter options
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Bruker .fid files may contain several samples. By default, these samples are not merged into one
data set. Select “yes” if you would like PEAKS to merge all the samples into one data set.

Click the “Apply” button to save any changes you have made.
Shimadzu AXIMA (.run)

Clicking on “Instrument” and then “Shimadzu AXIMA (.run)” in the menu on the left hand side
will open the following window:

& Preferences

General Shimadzu AXIMA (.run)
=l Instrument

'E| ABI(.wiFF) Shimadzu run2xml, exe file location

----- {=| Bruker{.yep/baf, fid) | |

IE| Shimadzu AXIMAL rur

----- {=] Varian{,xms)
Search Engine

Ton Editar

Click “Browse” to tell PEAKS the location of the Shimadzu run2xml.exe file.
Click the “Apply” button to save any changes you have made.

Varian (.xms)
Clicking on “Instrument” and then “Varian (.xms)” in the menu on the left hand side will open
the following window:

& Preferences &|

General Varian (XM5S)

= Instrument

: - Default xmlrai. exe location
i--=] ABI(, wiff)

EI Bruker(.yvep/baf, fid) | |

IEI Shimadzu AXTMAL Fur

EI Varian{,xms)
Search Engine
Ton Editor

Click “Browse” to tell PEAKS the location of the xmlrai.exe file. Click the “Apply” button to
save any changes you have made.

15.1.3 Search Engine Preferences

X!Tandem Settings
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Clicking on “Search Engine” and then “X!Tandem Settings” in the menu on the left hand will
open the following window:

& Preferences g|
Genersl ¥Tandem Settings
Instrument

= Search Engine

" Launch Server (#) Local Search

(= Mascat Settings XTandem Server Settings

--|=) ¥Tandem Settings

.5 Omssa Settings Host name (or IP address) | |

--{=] Sequest Settings

Part | |

=) Ion Editor
--=] Basic Ion Editar
-{=] Advanced lon Editor
¥Tandem Laocal Settings

Start by selecting whether you would like PEAKS to access a server or local version of
X!Tandem. If you select the server version, you must enter the Host name (or IP address) as
well as the port. To make sure that you entered everything correctly and that the server is
working, click the “Test Connection” button.

As PEAKS provides a local copy of X!Tandem, upon installation, a default path will appear in
the Local Settings section. If you wish to use another license/location for X!Tandem, click the
“Browse” button to tell PEAKS where to find the search engine. Click the “Apply” button to
save any changes.

A Preferences P§|

OMSSA Settings

General
Instrument

=] Search Engine

Omssa Settings

Clicking on *“Search

Eng I ne” and then ----- {=] Mascat Settings
“OMSSA Settings” in |

----- {=) XTandem Settings |

the menu on the left | = omsaseing
hand will open the | & sequestsetings

fO”OWlng WindOW |+ Ion Editor

Default Omssa Path

As PEAKS provides a local copy, upon installation, a default path will appear here. If you wish
to use another license/location for OMSSA, click the “Browse” button to tell PEAKS where to
find the desired path. Click the “Apply” button to save any changes you have made.

Sequest Settings

Clicking on “Search Engine” and then “Sequest Settings” in the menu on the left hand will open
the following window:
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To use Sequest
click the “Browse”
button to  tell J=searchengine

PEAKS where t0 | - Mascot settings
find the search | =:xTandemsetings
engine. YOU must | -=omsss setings
also browse your | = Seauest Settings
computer to find the ¥ &

location of the
“Default  Sequest
Parameter File

General

Inskrument

(.params)” as well as the “Sequest Result Output Folder”. Click the “Apply” button to save any

changes you have made.

Mascot Settings

& Preferences @

Sequest Settings

Sequest Location
Defaule Sequest Parameter Fils {.params)
|C:D(caliburxparamsxorbiSampIe.params |
Sequest Resulk Oukput Folder

|C: \¥calibur|seguest

Clicking on “Search Engine” and then “Mascot Settings” on the menu on the left hand side will

open the
window:

following

General
Instrument

In this window you will

=) Search Engine

Preferences

Mascot Settings

Host name (or IP address) |www.matrixscience.com

X

tell PEAKS how to access | & mascot settings

your Mascot server (if
applicable). Enter the
Host name (or an IP
address), Port, Virtual

¥Tandem Settings

Omssa Settings

--{=] Sequest Settings
Ion Editor

Part |80

Virtual Directory |j'

User name | A, Perzon

Password |

Directory as well as your
user name, password and
email address. To make
sure that you entered

Email |a .person@bicinfor.com

Test connection

Save Password

everything correctly and that the server is working, click the “Test Connection” button. If you
would like to save your password so that you don’t have to enter it every time, check the “Save
Password” box. Click the “Apply” button to save any changes you have made.

15.1.4 lon Editor
Preferences

Clicking on “lon Editor” on
the menu on the left hand
will open the following
window:

I+ General

Decimal places

+| Instrumnent
| Search Engine

+| Ion Settings

A& Preferences

General

Show Decimal Places:

2]

Select the number of decimal places you would like to appear in the ion table. The default is set

to two decimal places.
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lon Editor
Clicking on “lon Settings” and then “lon Editor” in the menu on the left hand will open the
following window:

To select an ion type to be viewed
in the ion table, click on the ion |*&= Ton Editor

type in the “lon Type" list found :;Zj::::;ne Choose the ian bypes and their charges then add them to the ion table coluran fist,

on the left hand side of the |snseume Ton Types Ton Table Calimns
window. You now need to select | == mmentum mentm

the charge for that ion type from T b oo

the drop-down menu. Once you P oo :

have done this, click on the s Yo

“=>Add with charge” button and e o

the ion type will now appear in o

the “lon Table Columns” list on e

the right hand side of the window. o

To remove an ion type from the oo

“lon Table Column” list, select L

the ion type and click on the e

“Remove from list <=" button.

The ion type will now appear in

the “lon types” list.
Click the “Apply” button to save

any changes you have made.

15.2 PEAKS Configuration
This step includes configuration of enzymes, PTMs, databases, instruments, and parameters.

To begin click the Configuration toolbar icon “ %
Or
Select “Configuration” from the “Windows” menu.

15.2.1 Enzyme Configuration

PEAKS can use almost any enzyme, or combination of enzymes in your analysis. You can select
from any of the built-in enzymes or define your own. From the “Configuration” window select
“Enzyme” from the left hand to change your enzyme configuration.

Built-in enzymes

All of the built-in enzymes within PEAKS are listed in the “Enzyme list”. Clicking on one of
these built-in enzymes will display the information listed about that enzyme in the “Enzyme
Details” panel. Note that you cannot delete or change the details of a built-in enzyme and
therefore the “Delete enzyme” button and the “Digest Rules” panel will be grayed out.

Create a new enzyme
Click on the “New Enzyme” button”.
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Digest Rules: This is how you specify where you enzyme will cleave the protein between two
amino acids to create peptides. The letter X denotes ‘any amino acid in this position’, while {set
brackets} indicate any amino acid except the one in the brackets. You can also choose to select
the check the box “Select peptides that satisfy the above rules at both ends” if you desire.

The example below shows a combination of Trypsin and Asp-N.

A Configuration

Enzyme List

= PTM | : Trypsin and Asp-N combination T~
<Built-In> Arg C
¥ Database <Built-In= Asp N Deleta Enzyme
= <Built-In> Asp M + N-terminal Glu
& Instrument <Built-In> Chymotrypsin
# Parameters <Bu?lt-1n> CNEr p ;
<Built-In> Glu C (bicarbonate)
[<Built-In>> Glu € (phosphate) ]
Enzyme Details
Enzyme Mame: ?Trypsin and Asp-M combination
Digest Rules
Cleavage Site
...residues at the end of a peptide KR | {P} | start of a new peptide...
And|Or.. .residues ak the end of a peptide .X D start of a new peptide...
Andjor...residuss at the end of a peptide | ) start of a new peptide...
And|Or.. .residues ak the end of a peptide [ start of a new peptide...

Find peptides that satisfy the above rules at both ends

Add/Update

You must click the “Add/Update button for the changes to be saved. Your new enzyme will now
appear in the “Enzyme List” where you can access it later. If you wish to delete an enzyme that
you created, select the appropriate enzyme and click the “Delete Enzyme” button.

Note: For information on defining new enzymes “on the fly” for PEAKS de novo or PEAKS
Protein ID, see section 6.1.2 Enzyme Options or 7.1.2 Enzyme Options, respectively.

15.2.2 PTM Configuration

From the “Configuration” window select “PTM” from the left hand to change your PTM
configuration.

Built-in PTMs

The built-in PTMs within PEAKS are listed in the “PTM List”. To see additional built-in PTMs
from the Unimod library, click the “Show unimod” box. Clicking on one of these built-in PTMs
will display the information listed about that PTMs in the “PTM Details” panel. Note that you
cannot delete or change the details of a built-in PTM and therefore the “Delete PTM” button and
the “PTM Rules” panel will be grayed out.

Create a new PTM
Click on the “New PTM” button”. Now simply enter the information about your PTM in the
“PTM Details” panel.

Name: this name will appear in the PTM list for future use after it is saved.
Monoisotopic mass: the mass that the residue gains or losses as a result of the PTM.
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Neutral loss mass: the mass that the modified residue loses as a result of fragmentation. Ex. 28
would signify a loss of 28 Daltons.

Chemical formula: the chemical formula of the PTM. This should correspond to the mass listed
above.

Residues that can be modified: Enter residues that can be modified anywhere, residues that can
only be modified if they are at the N-or C-terminus or in the middle only.

Rule: you can enter a comment for your reference.

You must click the [NErAm ®
13 % Enzyme PTM List
Add/Update button |’ e — -
for the Changes to be ¥ Database <Euwlt—In:I‘lfi;?:lrr‘;xr;'n;ne:;}l?:NE)
- <Built-In> Acetylation (K)

saved. Your new |® mstument <Buit-In> Acetylation (N-term)
PTM Wi” nOW appear  Parametars :Sz::t:igigg‘gﬂzzoé?usystems cleavable ICAT(TM) heavy 2

<Auilt-Tn = Annlied Rinsvstems cleavahle TCATITM ioht
in the “PTM List” BES
where YOu Can access FTM Detals - _
- . PTM name: Oxidation on Methionine
It Iater If yOU WISh tO Mass (Monaisotopic): 15.994915
delete a PTM that you Neutral loss mass (Monaisotopic): 0.0

Residues that can be modified: M Anywhere R
created, select the - s
appropriate PTM and Rue
click the “Delete
PTM” button.
The example listed

below is one where we knew that only methionine was oxidized.

Note: For information on defining new PTMs “on the fly” for PEAKS de novo or PEAKS
Protein ID, see section 6.1.3 PTM Options or 7.1.4 PTM Options, respectively.

15.2.3 Database Configuration

In addition to de novo sequencing of peptides, PEAKS 5.1 also has the ability to search through a
database search to identify proteins. In order to use this function, PEAKS must have access to a
protein or EST database in FASTA format or an EST database of DNA sequences. You can point
PEAKS to an existing database on your system, or download one. Additionally, you can
associate taxonomy with certain databases.

From the “Configuration” window select “Database” from the left hand to change your database
configuration. The “Database list” at the top of the screen will show you databases that you have
already configured. Select one of these files to see the details in the “Database Details” panel
below.

Configure a new database

1) Select the “New Database” button on the right hand side of the “Database List”. You will
now be filling in the specifics for your database in the “Database Details” panel below.
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Database Details

F&STA Format database: |NCBI nr b |

Basic Options
Database name: |NCBI nr | ’ Download Database ]
Path: |C:'|,F‘E.¢'.KS databaselMCEI nr | [ Browse ]

[]EST database

Advanced Options - Fasta Tite Format
Rule to parse accession/id From FASTA title:
i) |
Rule to parse description from FASTA title:
s+ |
Accessionfid URL:
|htt|:u:,l',l'www.ru:l:ui.nlm.nih.gu:uv,l'entrez,l'viewer.chi?db=pr0tein&val= | <hccession/ID = | |
Delimiter: |'|,s+'|,(.*'|,]| |

Taxanamy Cpkians
taxonid |C:'|,PEP.KS database\MCEI nrigi_taxid_prot.dmp.gz | [ Browse l [ Download ]

taxdmp |C:'|,F‘E.¢'.K5 database|\ MBI neltaxdmp. zip

|| Browse |[ Doverload ]

2) FASTA Format Database: Select your database from this drop-down menu, or select “Other”

if your database is not in the list or if you would like to submit your own database.

Dakabase Details

FASTA Format database:  |NCBInr A

Basic Options

Database name:
IPI

Path: C:\PEAKS_dafMSDB

LIniProtkB|Swiss-Prot
LniProtk B TrEMBL

l Download Database ]

|[ Browse ]

Other
[CJEST database

3) In the basics option
panel, enter a name for
your database and select
“Download Database”.
The following window will
appear:

Download options

=

‘fou have choose to download the database from:
ftp:/Iftp.ncbi.nih. gov/blast/db/FASTA/nr.gz

Click YES to invoke your default FTP client software and download automaticlly,
It may Fails due to the setting conflict of default FTP client software.

Click MO ko copy this URL to system clipboard. You can start your FTP client software manually.

After download the database, you need do decompression if it's a compressed file,
And then put the database file in the directory that PEAKS can access.

[ ves | [ Mo
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4) If you would like to invoke your default FTP client software and download automatically,
click “Yes”. If you select “No” the following window will appear telling you that the URL will
be copied to your system clipboard. Click “Ok”.

The URL ta download the database has been copied ko system dlipboard.

Plzase start your FTP client saftware to downlaad the database.

Open your Internet Explorer and paste the URL into the address bar. A file download window
will open. Click Save.

5) Once the database is downloaded, you need to make sure that you decompress the file if it is
compressed using a program such as WinZip, or WinRar to extract its contents. The file inside the
compressed file will be a FASTA format text file (a .fas or a .fasta file).

6) Finally put the database file into a directory that PEAKS can access.
7) Click “Browse” to tell PEAKS where the database file is located.

8) If the database that you have selected is an EST database, check the box labeled “EST
Database”. If not, leave it blank.

9) Since you have already selected a “FASTA Format Database” in Step 2, the Accession
number information and the parsing rules for the database headers are shown in the textboxes
below in the “Advanced Options- Fasta Title Format” panel.

Advanced Options - Fasta Title Format
Rule ko parse accessionfid from FASTA title:
Wil l1d*)f
Rule to parse description from FASTA Litle:
\s+\0 ")
Accessionfid URL:

http: | www . ncbi.nlm.nib. gov/entrez fviewer . fogi? db=proteinzwal= <Accession|ID >

Delimiter:

If you chose “Other” (in step 2) you must enter parsing parameters by completing the textboxes.
Alternatively, if the database format is the same as one of the public databases, you can choose
to apply that database’s format when PEAKS reads the database. Select the database that is
similar to yours from the drop-down list to fill the textboxes with the appropriate parsing rules.

A note on parsing rules

Apart from starting with a “greater than” symbol, the precise syntax of the FASTA title line
varies from database to database. For this reason, PEAKS uses Java Regular Expressions to
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define how the accession string and the description text should be parsed from the FASTA title
line.

A note on using a delimiter

Some databases use one entry to represent multiple protein entries. The FASTA headers are
concatenated with a delimiter. Since some of these databases use unprintable control codes as
delimiters PEAKS will use the equivalent ASCII decimal code to represent them. For example
the NCBI NR database uses CTRL-A as a delimiter so the user should input "1" as its equivalent
decimal delimiter as listed here.

10) To be able to do PEAKS Protein ID using a specific taxonomy, you will need to download
some files and place tell PEAKS where to find them in the “Taxonomy Options” panel.

11) To download the taxonid file, click the RIS
e Down I Oad” button . The fol Iowi ng Wi ndOW :‘T/ You have choose ko download the database From:

Wi I I appear frp: | jftp. ncbi.nih. gov/pubtaxonomy/gi_taxid_prot.dmp. gz

If you would like to invoke your default FTP | g nutejor ot ot st oot s
client software and download automatically,

CI ICk “YeS" . If you se I eCt “ N O" the After download the database, you don't need to do decompression.

fol IOWI ng Wi ndOW Wi I I appear tel I i ng you Put the files in the directary that PEAKS can access.

that the URL will be copied to your system |s

Yes | [ Mo ]

X

Click MO to copy this URL to system clipboard. You can start your FTP client software manually.

clipboard. Click “Ok”.

and paste the URL into the
\ir) The URL ta download the database has been copied ko system dlipboard. address  bar. A file

Plzase start vour FTP client software to download the database, download window will open
Click Save. Repeat Step 11
taxdmp file. Please not that
you do not have to

decompress the taxonomy files.

12) Now that you have downloaded the taxonomy files, you must tell PEAKS where to access
them by clicking the Browse button and selecting the file.

13) To save the database to your “Database List”, you must click the “Add/Update” button
before clicking the “Ok” button.

Delete a previously saved database
If you would like to delete a database file, select the database that you wish to delete and click on
the “Delete Database” button.

Set a database as default

Select the file and click the set as default button which is located to the right of the “Database
List”. This database will now be used by PEAKS when you run PEAKS Protein ID.
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Moving/Updating a Database

If you choose to move a database to another directory or delete it entirely, you need to notify
PEAKS. You must remove the database from the list and re-load it. Until you do so, the database
name will appear in red in the list of databases and any protein identification using that database
will fail.

If you choose to update the database (perhaps by downloading the latest database file and
overwriting the old database file), PEAKS will show the database information in light gray. A
light grey color could also mean that the database does not have header information.

Best practices: configuring databases for use with X!Tandem

At the time of this writing, X!Tandem had trouble searching through large databases, and would
crash. It is therefore suggested that X!Tandem only be used with small databases; or if used with
a large database, a taxon should be specified. The NCBInr and SwissProt databases are ideal for
this purpose.

Best practices: configuring databases for use with OMSSA

At the time of this writing, we could not use OMSSA with databases that were not in NCBI
format, or SwissProt format, and have those results available to inChorus.

Also, a bug in OMSSA prevents us from easily using databases with OMSSA when they are
stored in a folder that contains a space in its path. This creates problems when PEAKS creates
temporary databases on our behalf. To avoid this, best practices suggest that you put all our
databases in a folder “c:\peaksdatabases”. The folder “c:\my documents\databases” wouldn’t
work because it contains a space between ‘my’ and ‘documents’. Using spaces in the database
file name causes the same problem. So after you download and extract our database you should
call the database file “ncbinr.fas”, or “ncbi_nr.fas” rather than “ncbi nr.fas”.

15.2.4 Instrument Configuration

From the “Configuration” window select “Instrument” from the left hand to change your
instrument configuration.

Built- in Instruments

Select the manufacturer of your instrument from the drop-down list. The names of the
instruments will then appear in their vendor specific formats. Select your instrument and you
will be able to view the information on your instrument in the “Instrument details” panel below.
You can also select “General” in the manufacturer list and the instruments will be listed in a
general format.

Note that you cannot delete or change the details of a built-in instrument and therefore the
“Delete PTM” button and the “Instrument Details” panel will be grayed out.

Create a new instrument
Click on the “New Instrument” button and the following window will appear:
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A Configuration
In the “Instrument Details” |z eome Instrument it
panel, create a name for [.[0, . s [ o v
your instrument. o [ -
" e i
e (ect
Next, fill in your details in e "
the “Basic Options” panel. Insrumens Deais
In the manufacturer drop- e
down list, select a specific S e— .
Vendor Or “General". Ion Source: | MALDI{SELDL "
MS Precursor Scan: | 3D Ion Trap b4
Fragmentation Type: | CID, CAD, IRMPD (v and b ions) v
lon Source: Use the drop- Vs Product scan: | ERRE T R
down IISt tO SeIeCt What ion A:::;‘iror:::: :earch type: (%) Monoiostopic () Average
source that was used, Parent mas amor tolerance: - B
MALDI/SELDI or Fragment mass error tolerance: - &
ESI(nano-spray). This will

3

help the PEAKS Data
Refine tool to decide the charge of the ions.

MS- Precursor Scan: Use the drop-down list to select what type of MS scan was performed.
This selection will tell the PEAKS Data Refine tool if the survey scan is of sufficient resolution
to determine the charge and the monoisotopic peak from the examination of the survey scan.

Fragmentation type: Use the drop-down list to select the method of fragmentation that was used.
This selection will tell PEAKS what type of ion-series to expect for PEAKS auto de novo
sequencing and PEAKS protein ID database search. Select CID/ECD if alternating
fragmentation is used to allow the algorithm to determine the type of fragmentation from each
scan header.

MS" Product Scan: Use the drop-down list to select what type of MS" scan was performed. This
selection will help PEAKS decide which internal parameters (for weighing fragments and
amount of noise) to use during PEAKS auto de novo sequencing and PEAKS protein ID database
search. Select LIT/FT if alternating hi-res/low-res modes are used, allowing the algorithm to
determine the mass analyzer from the scan header. You can also use the “Advanced Options” to
specify additional parameters.

Precursor Mass Search Type: Select “Monoisotopic” or “Average. For ion-trap instruments, it
is usually beneficial to allow the PEAKS protein ID database search to use an average mass.

Parent and Fragment error mass tolerance: User specified values. These will appear on the
PEAKS de novo and PEAKS protein ID options screens when the instrument is selected.

Target lons: Select which ions that you would like PEAKS de novo and Protein ID to focus their
search on.
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You must click the “Add/Update button for the changes to be saved. Your new instrument will
now appear in the “Instrument List” where you can access it later. If you wish to delete an
instrument that you created, select the appropriate instrument and click the “Delete Instrument”
button.

15.2.5 Parameter Configuration

From the “Configuration” window select “Parameters” from the left hand to change your
parameter configurations. Please note that you can only view and delete parameters from within
this parameter window. From the “Parameter type” drop-down list at the top of the screen you
can select de novo, PEAKS Parameters or SPIDER Parameters. The parameters that you have
saved within these categories will be displayed below in the list. Select the parameter file that
you would like to view.

Creating a new parameter file

If you would like to create and save new parameters you can do this when/before you set up auto
de novo sequencing (see section 6.1 Setting up Auto de novo Sequencing Parameters), PEAKS
protein ID (see section 7.1 Setting up Protein Identification Parameters) or SPIDER (see section
8.1 Setting up SPIDER Parameters). These references will provide you with an explanation of
all of the parameters.

Deleting a previously saved parameter file
If you would like to delete a parameter file, select the file that you wish to delete and click on the
“Delete” button.

Viewing a previously saved parameter file

Selecting a file will display the details of that file below. For an explanation of the parameters,
please see the pages listed in the “Creating a new parameter file” section above.
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16. PEAKS Quantification Module

Many approaches to protein quantification using mass spectrometry data have been described in
the literature. In terms of their implementation, most of them can be classified into three
protocols.

e MS: Quantification based on the relative intensities of extracted ion chromatograms
(XICs) for precursors within a single data set. This is the most widely used approach,
which can be used with any chemistry that creates a precursor mass shift. For example,
ICAT and SILAC.

« MS/MS: Quantification based on the relative intensities of fragment peaks at fixed m/z
values within an MS/MS spectrum. For example, iTRAQ and Tandem Mass Tags.

o Label free: Label free quantification based on the relative intensities of extracted ion
chromatograms (XICs) for precursors in multiple data sets aligned using mass and elution
time.

All three protocols are fully implemented within PEAKS Q. The flow chart is shown below:

Import \ Protein \ PEAKS Analysis
Data =)/ ID ==7/ Quantification ==’/ Report

16.1 Setting up PEAKS Q Parameters

1) In the “Project View Frame”, select a I“ﬁPEAKS Search result file.
2) Click the PEAKS quantification toolbar icon €.
Or
Select “Quantification” from the “Tools” menu.

The following window will open, displaying the quantification parameters:


http://turing/mascot/help/quant_precursor_help.html
http://dx.doi.org/10.1038/13690
http://dx.doi.org/10.1074/mcp.M200025-MCP200
http://turing/mascot/help/quant_reporter_help.html
http://dx.doi.org/10.1074/mcp.M400129-MCP200
http://dx.doi.org/10.1021/ac0262560
http://turing/mascot/help/quant_replicate_help.html

A Quantification m

Tools Guantification

Basic Opkions

« Data Refine Mass Error Tolerance: | i lDa w I Upper Bound of Precursor Charge: | 3_3 i
. De nova Retention Time Range: | | Emin. b |
. PEAKS Search b foptor
 SPIDER Search () Labelling occurs at the M55 level eq, ITRAG
() Labelling occurs at the M5 level eg. ICAT
. PTM Finder
+ Quantific ation Sample Reporter Ion (Da) Labelling EFficiency (%)

[ Add Label ] [ Delete Label ]

Slightly different options will be available if you select labeling at the MS level:

A& OQuantification

Tools Quantification

Basic Opkions

- Data Refine Mass Error Tolerance: | | |Da v| Upper Bound of Precursor Charge: 3y

. De novo Reetention Time Range: | | |min. v|

. PEAKS Search Label Options

. SPIDER Search () Labelling occurs ak the M5/MS level eq. iTRAGQ
(%) Labeling accurs at the M3 level eg, ICAT
. PTM Finder
+ Guantification Sample Added Mass Residues Labelling Efficiency (...

Add Label ] [ Delete Label

Quantification parameter options include the following:
Basic Options

Mass Error Tolerance: Quantification is based on the feature of a peptide that identifies its origin in the
sample mixture. For example, in a SILAC experiment, one feature is unmodified peptides and the other is
peptides modified with Label:13C(6) on Arginine or Lysine. For iTRAQ, the feature would be reporter
ion m/z value. The mass error tolerance is for pairing up features.
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Upper Bound of Precursor Charge: The peptide may present in different charges. Upper bound
of precursor charge defines the maximum charge of peptides which are used for counting
quantity.

Retention Time Range: The retention time range is for pairing up features. For iTRAQ, it is
optional.

Labeling Options

Labeling occurs at the MS/MS level e.g. ITRAQ: It is for quantification based on the relative
intensities of fragment peaks at fixed m/z values within an MS/MS spectrum.

Labeling occurs at the M level e.g. ICAT: It is for quantification based on the relative intensities
of extracted ion chromatograms (XICs) for precursors within a single data set.

Label-free: It is for quantification based on the relative intensities of extracted ion
chromatograms (XICs) for precursors in multiple data sets aligned using mass and elution time.

Sample: It is for specifying sample name.

Reporter ion: It is for specifying mass of reporter ion

Added Mass: The modified mass of a residue.

Residues: The residue to be modified.

Labeling efficiency: It is for specifying efficiency of chemical reaction.
Add label: It is used to add a label.

Delete label: It is used to delete a label.

16.2 3D View
In order to produce a 3D view, you must first select this in your preferences.
1) Click on the Preferences
- "-’:l\. =] General
toolbar icon %~ o el
or select “Preferences” from | crurcomedions | ComeerPerformance
the “Windows” menu. {18 Derry Dakabse y
“= Performance Single Core Dual Core Quad Core
+ [nstrument
2) Select “General” from the [Jesesnene Gsinrve s
panel On the Ieft hand Side ¥ fon settings [[] Fast Loading Files
3) Select “Performance” and
check the “Show 3D View” box.
oK ] [ Cancel

4) Click “Apply”.
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When a PEAKS Q run is complete, a “3D View” tab can be found in the “Peptide View”

T i H .

HIE Sequence PEAKS(Score .. RSD | M{Z | Z | Mr(Cal) | Delta(Mass) Error(ppm) | Fie RT | Scan | Heavyilight W|ndOW

= || Peptides -

Cl W ooctum 4 APTRTGAAEHAYRIK 3.3 7 3 743 22 2027 ample.mz... 0,088 A A

3% @Hts DAFSGPAPR: 20,41 916.,44025 h 3 3

i Spectum & GGLDVR 15,46 0,33 616,32 1| 615.33405 0.0213__ 34.61865ILACSamplemz,.. | 0.1415 The 3D View contains
Spectrum 8 GGIDYR 15,46 0,33 616,32 1| 615.33405 0.0213_ 34.61865ILACSample.mz,., | 0.14[15 .o H / H
Spectum® QFAADHALR 36,48 078 51476 2 1027.5199 0.0143_ 13.69995ILACSample.mz.., | 0.18(18 axes: |nten5|ty, m/z ratio
Spectrum 10 GGGEGTFR 58 068 78035 1| 779.35625 0.0135__ 17.306251LACSample.mz,.. | 0.19[19

i Spectrum L3 ATR. 73 00wzl 1 ws.edeEs 00301 64.088B[SILACSample.mz.,, | 0.2524 > and Scan number

Peptide Align | Peptide Details | 3D Yiew

The panel along the
Intensity bottom allows you to
bosc000 narrow in on the peptides
" that you would like to

|
5200000

| examine.

i’f 50000

Chart View Protein Yiew

booooo || You can specify a

| y .

boooo 1 particular scan number
‘ range, m/z range or

intensity range.

Click the “Apply” button
to change the 3D view to
your specified values.

Sean nufe Check the “Auto” button”
and click “Apply” to
the default numbers.

Home  Scan From) 15| To %5 MzFrom  479.6 | To 4836 | Intensity From 32204834 To |253991.39 Apply [ Auto

16.3 ITRAQ Walkthrough

Isobaric Tagging for Relative and Absolute Quantification (iTRAQ) uses isotopic labeling to
enable relative quantitative comparisons. Up to eight different proteomic samples can be labeled
using eight different isobaric tags.

16.3.1 Setting up a Database

Before running the walkthrough data, you need to set up a database. So that this can be a quick
process, we have provided you with a sample fasta database called “SampleDB.fasta” in your
PEAKS program folder (C:\PEAKS Studio 5.1\Data).

Click on the configuration toolbar icon “% or select “Configuration” from the “Tools” menu.
Select “Database” from the left hand side of the window. Under “Database Details” enter the
following information:

Database Details

FASTA Format database: | UniProtkEiSwiss-Prot w

Basic Cptions

Database name: Sample DE Download Database ]
Path: Ci\Peaks Studio 5.00DatalSampleDE. Fasta
[]EST database
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You do not need to change any of the other information listed. Click the “Add/Update” button
and then click “OK”.

16.3.2 Creating a Project

Click on the “Create new project” icon il or select “New project” from the “File” menu. Give a
name to your project, for example “iTRAQ Sample”. Click Add data files. Locate
“ITRAQSample.mzxml” from C:\PeaksStudio5.1\Data.

With the file highlighted, select, Quad-TOF from the “Instrument Type” drop-down list.

& New Project E'
Project Name |iTR.ﬁ.Q Sarnple] |
Project Location |C:'|,Peak55tuu:|iu:|5.ll.lderbyﬁerverﬁ,serverDB | [ Browse, .. ]

Data Files Data Details
| iITRAG Sample
¢ Data File Name:
C\Peaksstudios. 1\DataliTRAGSample. mz)ML
t|  Add data Files. ..
Instrument Yendor:
|.ﬁ.II Instrumnents W |
Instrument Type
| Quad-TOF |
Additionally apply same instrument config ko
[ whole project ] [ whiole sample ]
[ Delete ] [ Up ] [ Dawin ] [ add Sample [ (8] 4 ] [ Zancel ]
Click “OK”.

Double click on the iTRAQ sample file.

Your “Main Processing Screen” should look something like this:
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A PEAKS
File Tools Window Help

BdDH * &dNKKRDQWI AT %

7Y Froject view TTRAGSample maXML X ;|
5 il € /PeaksStudioS. 1/, fderbyServer fserverDB/iTRAG Sam) L
= JL Sample 1 EZN TIC [ Intensity (%)
& iz £ : L
5y
sl
| =
3
=
=)
&
A0
=
oA
< | ®
| Tasks || Rurning Info | Work Flow Info | Froperties |
Selection Details: iTRAGSample.mz:ML
? T T
Total MSI Spectra 5 500 1000 1500 20
Total MSfMS Spectra & 2 ; B A
1on Source ESI{nanc-spray) 2l 11 2¢ 2y ITRAGSample. mzkML: ms=1 scan=1 TIC=8.45E4
Fragmentation Mode  <ID, CAD, IRMPD (v and b ions)
801.3850
WS Scan Mode Quadrupole 483,754 0
MS{MS Scan Mode Time of Flight (TOF) =i L) Intensity (%)
M5 Scan Centroid false = 100
MSfMS Scan Centroid — False
a0
=
m_ l
Ml A l .Llhl.nh lL.H ‘ Lol i bt .[
t y ' ¥ y ¥ g T t u u bt
200 400 600 a00 1000 1200 1400 1600
RT. 000 57¢mi | . iTRAQSample. mzXML: ms=2 mz=801.388 z=0 RT=0.04 scan=2
- | B (min) 3 || Ll 2% | 2y TIC=6.76E4 a a

For ease of setup, this walkthrough will use the workflow tool in order to set all of the
parameters at once. You will need to wait until the file has loaded (i.e. the file node looks like
this: ™).

‘work Flow Configuration

See section 16.2 3D View to enable 3D view.

16.3.3 Setting up the Workflow Parameters

it Q Select Data unfinished
Click on the workflow button %7 The following

window will appear:

Click “Select Data”. &
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(X

The following window will [ERSAEAEETEll)
Open I Al Daka # Selected Data

=] £ Ci/Peaksstudios, 1] fderbyServer/serverDBITRAQ Sar
(= JL, Sample 1
4 iTRAQSample.mzXML

hd | >

Al Samples ] [ Al Fractions l [ Add to Right ]

OK ] [ Cancel ]

Select the iTRAQSample.mzXML file and then click “Add to Right”. The samples should now
appear in the “Selected Data” panel as shown below:

& Work Flow Configuration El
&_) All Data &) Selected Data
=2-i C:PeaksStudioS. 1/ /derbyServer/serverDB/iTRAQ Sa 2- C:fPeaksStudios. 1/ fderbyServer/serverDB/iTRAS Sample

= JL, Sample 1 = J\, Sample
P T S ample. M

S | =

All Samples ] [ All Fractions ] | Add ko Right |

[ Ok ] [ Cancel I

Click “OK”.
The workflow window should now display “finished” beside the “Selected Data” button.

Work Flow

E3

wwiork Flow Configuration

1 @ Select Data finished

Oz Refine data

Check the 2™ box and then click the “Refine data” button.
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Enter the following parameters:

X

& Work Flow Configuration

M5 /M5 Data Refinemant

[IMerge Scans

Correct Precursor Charge States

Min charge: IEI Mazx charge;

CIFiiter Scans

Precursor mass between | | | |

Retention time between | | | |

Cuality walue greater than l:l

Data Preprocess (peak centroiding, charge deconvolution, and deisotope)

no, already done yes no
lready d

oK ] [ Cancel

Click “OK”.
Check the 3" box and then click the “de novo” button. Enter the following parameters:

A Work Flow Configuration El

De Novo Predefined parameters |iTRAQ V| | Saveas.. |

Error Tolerance

Parent ion; _ Da «

Enzyme
|Trypsin L ‘ [ Wiew Enzyme ] [ Mew Enzyme. ., ]
PTM
\‘j Applied Biosystems iTRAQCTM) 4plesx (V) Set PTM. .,
) ©xidation M

:F Applied Biosystems iTRACQITM) 4plex (M)
F | Applied Biosystems iTRAQ(TM) 4plex (K) -

= Switch bype

|F | carbamidomethylation

Maximum allowed variable PTHM per peptide

General Options
[] Preprocess this data on-the-fly (peak centroiding, charge deconvaolution and deisatope)

Report up ko candidates per spectrum

oK ] [ Cancel
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Enter the PTMs as shown below by selecting “Set PTM”:

PTM Cptions

All PTM Selected Fixed PTM

Mame Mono mass Residue site # Applied Biosystems iTRAQITM) 4plex (M)
M-acy| dighvceride cvsteing FEE. 7258 [C] A~ # Applied Biosystems iTRAQ(TM) 4plex (K)
M-isopropylcarbozamidomet el 09,0654 [l i # Carbamidamethylation
N-Succinimidyl-3-morpholing acetate 1270633 [K], [“]@m

I 1 9
Crxidation H 15,9945 [Hw]
Palmitoylation 233.2297 [CSTE]
Phosphopantetheine 340,0858 [5]
Phosphorylation 79,9663 [¥YHZDR]
Phasphorylation-5T 79.9663 [5T] Selected Yariable PTM
Puriderl Hoseheke A K] # fpplied Biosystems ITRAGITM) 4plex (v)
Pwro-glu From E -18.0106 [E]@n it
# Oxidation M
Pyra-glu from -17.0265 [Ql@N
Pyrrolidone carboxylic acid -17.0266 [C]@n
S-carbamoylmethyloysteine cyclization(M-te. ., [-17.0265 [Cl@N
Sadiurn adduct 21.9819 [DE], [¥]@C i
S-pyridyletheylation 1050573 [C]
Sulfation 79,9565 ['] w
[ Show unimod Deselect l [ Clear al l [ Switch Type J

[ Ok ][ Cancel ]

Click “OK”. Check the 4" box and then click the “PEAKS Search” button.
Enter the foll g

& Work Flow Configuration

Database Search Predefined parameters |iTR.C\Q v | | Save as... |

Error Tolerance

Parent ion: |U.3 | |da V|using |monoisotopic mass V| Fragrent ion: Da

Enzyme

Trypsin vl [ Yiew Enzyme ] [ Mew Enzyme. ..

Maximum missed cleavages per peptide:

PTr
\T) Applied Biosystems iITRAQ(TM) 4plex (¥ Set PTM. ..
) Osidation M

[F| applied Biosystems TRACITM) 4ples (M)
|F| applied Biosyskems iTRAGETM 4plex () -

= X X Switch kype

|F | Carbarnidarnethylation

Maximum allowed wariable PTM per peptide

Database

(%) Select database Database: |Sample DB V| [ Mew... ] [ Edit. .. ]

() Paste sequence | |

General Options
[] validation with reverse database as decay

[] Perform on-the-fly preprocessing {peak centraiding, charge deconvalution, and deisatope)

OK ] [ Cancel
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PTM Options
All PTM
Mame Mono mass Residue site
M-acyl diglyceride cysteine 780.7258 [C]
M-isopropylcarbosxamidomethyl 99,0684 (]
(K], [=]@N

M-Succinimidyl-3-morpholine acetate

127.0633

on 4 1f 9

Cridakion Hw 15,9949 [HWw]
Palmitotylation 238,2297 [C5TK]
Phosphopantetheine 340,0858 [=]
Phiosphorylation 79,9663 [YHCDR]
Phosphoryvlation-ST 79,9663 [5T]
Pyridoxal phosphate 229.0140 [K]
Pywra-glu from E -18.0106 [E]l@M
Pryro-ghy From -17.0265 [C]@m
Pyrrolidone carboxylic acid -17.0266 [Ql@M
S-catbarmoylmethyloysteine cyclization(M-te... |-17.0265 [Cl@m
Sodium adduct 21,9319 [DE], [s]@C
S-putidylethylation 105.0578 [C]
Sulfation 79,9563 [*]

[ show urimad Mew...

>

| £

Enter the PTMs as shown below by selecting “Set PTM”:

Selected Fixed PTM

# Applied Biosystems iTRAQ(TM) 4plex (M)
# Applied Biosystems iTRACQ(TIM) 4plex (k)
# Carbamidomethylation

Selected Yariable PTM

# Applied Biosystems iTRAQ(TM) 4plex ()
# Ouidation M

[ Deselect ][ Clear &l ][ Switch Type ]

[ [ 4 ][ Cancel ]

Check the 5™ box and then click the “Quantification” button. Select “Label at the MS/MS level”
from the left hand panel and enter the following parameters:

3

A Work Flow Configuration

Quantifications ITRAQ |iTRAQ v | | Saveas.. |
Basic Options
® Label at M3{M3 level Mass Error Tolerance: 0.1 | |Da A | Upper Bound of Precursor Charge:
£a. 1TRAQ Peptide Score Threshald:
Label at M3 level
O eq. ICAT
Label Options
Label Free Sample Reporter Ion (Da) Labelling Efficiency (%)
=3 114.112 1.0
52 117.115 1.0
Add Label ] [ Delete Label
Ok ] [ Cancel ]
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Note: To add information into the “Label Options” panel, click the “Add Label” button to add a

new sample.

Click “OK” and then click “Start” in the

workflow configuration panel.
following window will open:

Click “Start Jobs”.

16.3.4 ITRAQ Results

Once completed, the protein
quantification  result  will  be
displayed in the PEAKS Protein ID
node <. Double click on this node
and the “Peptide View” tab will
appear by  default. The
quantification results are listed as a
“Ratio of 117.115:114.112":

Peptide Align | Peptide Details \ 3D Wiew

Select peptides For display: | POD722|BGAL_FCOLL %

De Movo: (iTRAQ-4plex (N)A)PLDNDLGUSEATR
| [N RRANRRNY
Real: (TRAQ-4plex (M)A)  PLONDIGWSEATR
| [ILLEEEETTT
(TRAQ-dplex (M)A)  PLONDIGYSEATR.
RSD (h=0,1,2,3):
0.0714 000

Database:

DE pepkides shaown in blus

1 TMITDSLAVY LQRRDWENEPG VTQLNRLAAH PPFASWRNSE EARTDRPSQQ

51 LRSLHGEWRF AWFPAPEAVP ESWLECDLPE ADTVVVESNW QMHESYDAPIY

101 TH¥TYPITVN PPFVPTENPT GCYSLTFNVD ESWLOEGQTR IIFDGVNSAF

151 HLWCNGREWVG YGQDSRLEFSE FDLSAFLRAG ENRLAVMVLE WSDGSILEDQ

201 DMWRMSGIFR DVSLLHKPTT QISDFHVATR FNDDFSRAVL EAEVOMCGEL

251  RDYLRVTVSL WQGETQVASG TAPFGGEIID ERGGYADRVT LRLNVENPEL

301 WSAEIPNLYR AVVELHTADG TLIEAEACDV GFREVRIENG LLLLNGKFLL

351 IRGVNRHEHH FLHGQVMDEQ TMVQDILLME QNNFNAVRCS HYPNHFLWIT

401 LCDRYGLYVYV DEANIETHGM VEMNELTDDE RWLEAMSERV TRMVORDRNEH

X

& Work Flow Summary

Manne Data Refine.., | DeMNowvo Peaks Se... | ITRAQ
The =) selected data
Lo ITRAQSample.... yes VES yes ves
Start Jobs ] l Back ko Configuration ] [ Cancel
PEAKS 1 [23-Junv(s 10:99] %
Ir - 1 I Deplaying pegtide his 180 S out of
E <] ek PEAKH(Score W) MT z DekaiMass)  Error{pom) Fie RT | ursnenz Q)
= @ Peptids
LD HAv S, ..
$ E o .
= T Spedrum7 MIBGIFR 492 w772 n.021] 4387 RS, . 0.5 X
! T fpecrm#  WITEDGSFR_ 506 #1543 E: 0.0z 17141 TRAC g, [X0 EET)
: ol
o aw
Feptide Abgn | Pentice Detals | 30 View
2 Ineorarn b b0 ¥iz4) s
L | meas | ks 19818 | 18806 347 | "
R T T E: | 1970.66 13
3| e | aw® [T 12
4| e | sww 5| 1e5 1t
8706 | 655N 0
s 9
e ]
o | wmm | 7
9 | wm | )
W | wor | s -
Tiniersity (%)
L1 =
. -
J| 1 |( | | | . | . mr
500 1000 1500 2000 2500 3000
& 1 | 2| 2y
info | Survey | kgrmare | Erior Map
"IJIIN (da)
al ]
ol . L,
00 1000 SO0 2000 =00 3000

Click on the “Peptide Details” tab to see a simple
alignment between the original de novo sequence, the
peptide found in the database and the reconstructed
sequence. At the bottom of the “Peptide Details” panel
you will see where the selected peptide matches the
protein highlighted in blue.
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PEAKS provides the 3D View of each
peptide feature for visual validation. Click on
the 3D View tab. The panel along the bottom
allows you to narrow in on the peptides that
you would like to examine. You can specify
a particular scan number range, m/z range or
intensity range. Click the “Apply” button to
change the 3D View to your specified values.

[T ——— 12 1 42| vl mOm S to WMD btety From |10

Select the “Protein View” tab. The quantification results are listed as a “Ratio of
117.115:114.112” and as “Standard Deviation of 117.115:114.112”. They are highlighted in the
red box below. For example the relative protein ratio for the top ranked protein (Beta-
galactosidase) is 3.01 with a standard derivation of 0.45:

PEAKS 1 [23-Jun-09 10:39] x

Accession Display PEAKS{Score %) Coverage(%e) = Query matched | Description Ratio 117.115:114,112 | SD 117.115:114,112
—|- @) DE Search
=

> (@)

Beta-galactosidase. ..

EBeta-galactosidase. . |

Peptides | Coverage | Tool Box

Pratein View Peptide View |Denovo Yiew

(s} Sequence PEAKS{SCOre %) Miz z Mr{Calc) Error{ppm) RT 117.115:114.112
----- Speckrum 1 A[1]PLDMNDIGYSEATR 99.0 801,355 2 1600.8176 35.0785 0.04 277 -
----- Speckrum 4 TL1LFISR 71.0 440,756 2 §79.52997 36,9196 0.25 3.0
----- Spectrum 5 D[ 1]EMPGEYTOLMR 92.3 786,557 2 1571.7815 13,9797 0.4z 3.6
----- Spectrum 7 M[1]5GIFR 49.2 427727 2 85346027 24,3572 0.59 3.07
----- Spectrum 5 W[ 1IDEDQPFPAYPE[Z] 50.6 515,43 2 1628.8652 12,1407 0.76 3,33

16.4 SILAC Walkthrough

Stable Isotope Labeling with Amino Acids in Cell Culture (SILAC) is a method to metabolically
label proteins for relative quantitative comparison. One cell population is fed amino acids of
normal isotopic composition; the other cell population is fed amino acids labeled with heavier
isotopes. The heavy amino acids are incorporated into newly synthesized proteins, eventually
completely replacing the cells’ proteins, such that labeling efficiency is near 100%. The cell
populations are then mixed together and digested for MS analysis to determine differential

protein abundances.

16.4.1 Setting up a Database
Before running the walkthrough data, you need to set up a database. So that this can be a quick
process, we have provided you with a sample fasta database called “SampleDB.fasta” in your
PEAKS program folder (C:\PEAKS Studio 5.1\Data).
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Click on the configuration toolbar icon <% or select “Configuration” from the “Tools” menu.
Select “Database” from the left hand side of the window. Under “Database Details” enter the

following information:

Database Dekails

FASTA Format dakabase: |UniPrDtKB,|'5wiss-F‘rut

vl

Basic Qptions

Database name: |Sam|:u|e DB

|[ Download Database ]

Path: |C:'|,F‘eaks Studio 5.04DatalSampleDE. Fasta

|[ Browse ]

[ ]EST database

You do not need to change any of the other information listed. Click the “Add/Update” button

and then click “OK”.

. . A New Project F§|
16.4.2 Creating a project —
. @ Project Name SILAC Sample
Click on the “Create new _ _ | : |
— Project Location |C:'|,PeaksStudi05.ll.ﬁ,derhyServer'l,serverDB | [ Browse, .. ]
BrOJeCt IC(_)n Inj!' or SEIECt Data Files Data Details
New project” from the | g swacsampe e
uFiI 7 menul. iv nam E|(IJI Samle “ ata ke ame:
to y(e;ur pio}jectci‘oree?(an?plz e vy P oL |
, Tor example | -
- Instrument Yendor:
“SILAC Sample”. Click
. Al Inskruments £
Add data files. Locate | |

“SILACSample.mzxml”
from
C:\PeaksStudio5.1\Data.

Instrument Type
v

Additionally apply same instrument config to

[ whale praject H whale sarmple ]
With the file highlighted,
select, FT-trap from the
ulnstrument Type" drop_ [ Delete ][ Up ][ Diown ][ Add Sample ]
down list.
Click “OK”.

Double click on the SILAC sample file.
Your “Main Processing Screen” should
look something like this:

For ease of setup, this walkthrough will
use the workflow tool in order to set all
of the parameters at once. You will
need to wait until the file has loaded

(i.e. the file node looks like this: ™).

See section 16.2 3D View to enable 3D
view.
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Work Flow Corfigur stion

16.4.3 Setting up the Workflow Parameters o i
Click on the workflow button %'7 The following window will
appear: .
7
Click “Select Data”. The following window will open: S
& Work Flow Configuration [z‘
?.ﬂDCa:t;EaksStud\nS.1,l’dErhySErvErIsErvErDBJ‘SILAC Sam)| ® seeaba e
= L sample 1
R W1 ACSample. mziML
< | >
All Samples ] [ All Fractions ] [ Add to Right ]
[o]4 ] [ Cancel ]

Select the SILACSample.mzXML file and then click “Add to Right”. The samples should now
appear in the “Selected Data” panel as shown below:

& Work Flow Configuration

3 All Data =) Selected Data
E|$ :PeaksStudios. 11, /derbyServerserverDBJSILAC Sar Ei“ CifPeaksStudioS. 1. iderbyServerfserverDEISILAC Sample
=/ S Y- |

“{, SILACSample, mzxML

£ I |

[.ﬁ.ll Samples ] [ All Fractions ] E.ﬂ.dd to Right: | [ Remove ] [ Clear ]

[ oK ] [ Cancel ]
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Work Flow:

Click “OK”.

The workflow window should now display “finished”
beside the “Selected Data” button.

Check the 2" box and then click the “Refine data”
button. Enter the following parameters:

A& Work Flow Configuration

MSJMS Data Refinement

(X

[IMerge Scans

—
—

Correct Precursor Charge States

Min charge: Max charge:

[ Filter Scans

Precursor mass between | | | |

Retention time between | | | |
Quality walue greater than I:I

Data Preprocess (peak centroiding, charge deconvolution, and deisotope)

) no

() no, already done

(x]

‘work Flow Configuration

firished

Q Select Data

Refine data

Click “OK”.

Check the 3™ box and then click
the “de novo” button. Enter the
following parameters:

[ OK ] [ Cancel
Enter the PTMs as shown below by selecting r—
“Set PTM™:
et . De Novo Predefined parameters |SILAC v| [Gavess..,
Error Tolerance
aertion 01 |[pe Frognert i[5 ]a
Enzyme
TR [Trypsin se] [ view Enayme ] [ New Enzyme... |
AR PTM & Selvcted Fiosd PTM pTM
Nana MEnG mads Rasidud sta @ Carbusricomeinlation T o
| ) Oxidation 11 et PTM...
Iodoacens: a0d dervativd  SA.0SS <] | & ,
Carboymethd 40055 <] s
ey 165.0330 i) itch
Hethy ecter 18,015 ot e Switch type
Methylsbon 14.01% [CrRHOENG], [XeN
018 label 2.0042 ATY], [XhC
S e s {”'1 B Masdnum allowed variable PTH per peptide
Trimetirylation A10am0 [CKRFOENG), [PAFFILM]... | Seleeted Varkable PTM
Myristoyiaton 210,154 ], [ajen ckderion; General Options
W-acvl dohycende crstene 700,758 [<] : :Mu " a idi i
Hsapropykcarbeamida. . 99,0604 I] [ Prepracess this data arthe-fly (peak centroiding, charge deconvalution and deisotape)
’,;"'.‘."";M'a"""""' ::’W"‘:‘ {',‘}] e, Report up to candidates per spactrum
Crodation H 15,543 [ra]
sl dakon 33 387 [<sme]
Fresphoparkrthene 0, 0855 5] -
mE [ Doscdoct | [ Gt | [ Seeh T |
o | [ Concel

Click “OK”.
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Check the 4” box and

then click the

“ ’ Database Search Predefined parameters |SIL.0.C v| | Save as... |
PEAKS Search
button. Enter the Error Tolerance
fOI IOW|ng parameters Farent ion: |D.1 | |da ~ | using |m0n0isot0pic mass v| Fragment ion: Da
Enzyme
|Trypsin v| [ Wiew Enzyme ] [ Mew Enzyme. ..

Maximum missed cleavages per peptide: EI
Enter the PTMs as

shown below by —
selecting “Set PTM”: 0 =T

[F] Carbamidomethrylation
Switch type

PTM™

Iaximum allowed wariable FTM per peptide

Database

(%) Select database Database: |Sample DB V| [ Mew. .. ] [ Edit... ]

O Paste sequence | | SetfYiew taxa..,

General Options
[] validation with reverse database as decoy

[] Perform on-the-fly prepracessing {peak centroiding, charge deconvalution, and deisotape)

K ] ’ Cancel

PTM Opkions

All PTM Selected Fixed PTM

Marne Mona mass Residue site # Carbamidomethylation

Tndoacetic acid derivative 58,0055 <1 |

Carboxymethyl 55,0055 [C]

Liperyl 15,0330 ¥]

Methyl ester 14,0156 DE], [#]@C

Methrylation 14,0158 CKRHDENG], [#]@n

018 label 20042 STY], []@C

Propionamide 71.0371 ]

Trimethylation 42,0470 CKRHDEMQ], [PAFYILM]... Selected Variable PTM
IMyristaylation 210.1954 K], [Gl@n & Ovidation M

M-acyl dighyceride cysteine |788.7258 ] P
M-isopropylcarboxamido,.. (99,0684 ]

M-Succinimidyl-3-morphali, .. (1270633 K], []@M -

Orxidation 1M 15,9949 ]

Crxidation HW 15,9949 Hw']

Palmitoylation 2382297 CSTE]

Phosphopantetheine 340.0358 =] b
[] Show unimad [ Deselect ] [ Clear all ] [ Switch Type ]
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Check the 5th box and then click the “Quantification” button. Select “Label at the MS level”
from the left hand panel and enter the following parameters:

& Work Flow Configuration FX|

Quantifications ICat [s1ac v| [ Eaveas.. |

Basic Opkions

o Label ak MS{MS level IMass Error Tolerance: | 0.1 | |Da v | Upper Bound of Precursor Charge:
eq. iTRA
J “ Retention Time Range: | 1.0 | |min. w | Peptide Score Threshaold:

Label at M3 level
@

g, [CAT
Label Options
Sample Added Mass Residues Labelling EFfficiency (%)
Light 0.0K 1.0
Heawvy 6.0k 1.0
Add Label ] [ Delete Label
[ Ok ] [ Cancel ]

Note: To add information into the “Label Options” panel, click the “Add Label” button to add a
new sample.

Click “OK” and then click “Start” in the workflow configuration panel. The following window
will open:

& Work Flow Summary

Click “Start Jobs” Mame Data Refinement | De Maovo Peaks Search | ICAT

=) selected data
Y Sample 1 wes ves ves ves

Start Jobs ] [ Back to Configuration ] [ Cancel
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16.4.4 SILAC
Results

Once completed, the
protein
quantification result
will be displayed in
the PEAKS Protein
ID  node “d”.
Double click on this
node the “Peptide
View” results will
appear by default:

PEAKS 1 [23-Jun-03 11:47] | x

Click on the “Peptide Details” tab to see where the
selected peptide matches the protein highlighted in

blue:

125

Peptide align | Peptide Details \ 3D Wiew

=
H @ E>|I|f 1 Displaying peptide hits 1 to 36 out of 36
o
3 ||m Sequence PEAKS(Scor. .. Mfz z Mr{Calc) Error{ppm) RT Scan | HeavyLight
| & || =@ Peptides ~
i r YPNFP,
£
r Spectrum 21 |TGYELGK[3IP... |99.0 655,99 H 1,709,385 6,923 0.39[38 131
g Spectrum 40 |WANPSGHLTE... (99.0 82,44, H 1,762,849 9556 1.07[67
3 Spectrum 43 |WEPGLGADNS... |99.0 1,312.69 1 1,311,678 335 122102 N
£ Spectrum 15 [DYDIIDHHDN. .. |67.2 695,94 H 1,789,858 4,226 0.29[78 1.27]
£ Spectrum 35 [EK[3JPGSAPS... [60.5 616,85/ 2 1,231,625 48,86 0.94[76 11,81
£ Spectrum 12 IMATSGYYAYR 53,4 552,27 H 1,102,817 62,926/ 0.23)z2
Spectrum 26 |SGAKGTSGED... 52,7 574,29 3 1,719,792 32,368, 0,757 0.49)
Spectrum 35 KGLSTEDATS... |46.7 788,89 H 1,575,800 27,501 0.96(30 1.14
Spectrum 32 [DYDIIDHHDN... |45.4 595,62 3 1,783,838 0.274 0.88[71 1.17]
Spectrum 31 LEAELATAR 42,3 487,27 2 972,524 1506 0.84/68 a
Peptide Align | Peptide Details | 30 View
* Immanium b b-HzO a C Seq ¥ yw-Hz20 2 z y(2+) #
1 136,08 164,07 146,06 136,08 181,10 ¥ 12
B 30,03 221,16 203,08 193.10 238,12 G 1133.60 111559 1116.56 1117.58 567,30 11
3 30,03 278,09 260.10 25012 795,22 G 1076.58 105657 1059.56 106056 538.79 10
4 101.07 406.15 367.91 378,08 423.20 Q 1019.56 1001.55 1002.53 1003.53 510,28 9
5 70.07 503.23 485.21 475,26 520,25 P 831,41 673.49 874,48 675.48 446,25 ]
6 72,06 602,16 554,68 574,31 619,20 [ 734,41 76,44 T4 7842 397,73 7
7 70,07 699,35 681,34 671,35 716,37 P 535,35 677,37 678,35 679,35 348,19 3
a 47.06 613,39 795,38 785,61 630,22 ] 536,20 580,32 581,40 582,76 299.66 5
E] 12008 960,30 942,45 932,46 97748 F 484,35 466,28 467,26 46826 242.64 4
10 70.07 1057.51 1039.50 1029.52 1074.54 P 337,34 319,13 320.19 32118 169,11 3
11 60,04 1144.54 1126.53 1118.55 1161.57 s 240,16 222,15 223.14 224,14 120,58 z
1z 107.13 6.0201@K | 15313 135.12 138,11 137.11 77.07 1
Intensity (%)
100 @
i3
50 g 2
z o
= -
2 =
o L T % l - 9 2
et i i 3 Ll i
100 200 el 400 A00 600 Foo ann a00 1000 1100 1200 1300 1400
g .
dgy gl 1 22w
Info | Survey | Alignment | Error Map
Errar (da)
S = — T ]
! A R e L R ARRAAESE e T T fz
100 z00 300 400 s00 600 700 800 900 1000 1100 1200 1300 1400

Select peptides for display: | P21333|FLNA_HUMAN &
851  LFADQATETS FIRVEVEPSH DASKVEAEGE GLSRTGVELG KETHFTVNAK
901 AAGEGKLDVQ FSGLTKGDAV RDVDIIDHHD NTYTVEITEV QOGFVGVHVT
951  YGGDEIPKSF FSVAVSPSLD LSKIKVSGLG EKVDVGKDQE FTIVESKGAGG
1001 QGKVASKIVG PSGAAVPCKV EPGLGADNSY VRFLPREEGE TEVEVTYDGV
1051 PVPGSFFPLE AVAPTKPSKV KAFGPGLQGG SAGSPARFTI DTKGAGTGGL
1101  GLTVEGPCEA QLECLDNGDG TCSVSYVPTE PSDYNINILF ADTHIPGSEF
1151  KAHVVEPCFDA SKVKCSGPGL ERATAGEVGQ FQVDCSSAGS AELTIEICSE
1201  AGLPAEVYIQ DHGDGTHTIT YIPLCPGAYT VTIKYGGOPY PHFPSXLOVE
1251  PAVDTSGVQC YGPGIEGQGY FREATTEFSYV DARALTQTGG PHVFARVANP
1301  SGNLTETYVQ DRGDGMYEVE YTPYEEGLHS VDVTYDGSPYV PISPFOVEVT




PEAKS provides the 3D View of each peptide feature for visual validation. Select the “3D
View” tab. The panel along the bottom allows you to narrow in on the peptides that you would
like to examine. You can specify a particular scan number range, m/z range or intensity range.
Click the “Apply” button to change the 3D View to your specified values.

Peptids Align | Peptids Details | 30 View

Intensity

200000 |
|

|
150000 R,
065

B|5%

100000 046
0.6
500002

0.14

000G

3585 4500

Home  Scan From 15 To 338 MzFrom| 358.21 5| To| 36221 5| Intensity From |8.767633 To [244833.53 Apply [ Auta

Select the “Protein View” tab. The SILAC quantification results are listed as a “Ratio Heavy:
Light” and “Standard Deviation Heavy: Light”.

Z Accession I Mass Display PEAKS(Score %) Coverage(%) Quer...  Description Marked | Ratio Heawy:light | SD Heawy:Light
g _ [l

[ 1 - [ Filamin-& {alph. .. "

2 L 3| 169449, 19.2 0.78 2 CLIP-associatin,.,, O

E < PL3942|C0OB...| 4 | 171773, | 18.8 1.15 2 Collagen alpha-... ] -1 o

£ - Q15059BR... | 2 | 79541.586 | 24.3 1.65 1 [eromodomain-c...| [ 11,81 [

F - QENENT|AC... | 10 | 9790.278 15.2 15.91 1 |acyl-Coa-bind... O -1 i

z -~ P29400|CO4..| 11 | 161043, 12.7 0.71 1 |Colagen alpha-..| [ -1 i

= - QFZZE3|APT... 12 | 40740.040 1.7 2,53 1 |aprataxin (For... | [ -1 0

z - QUEEP1[CH... | 13 | 73386.556 12.3 0.9 1 |E3 ubiguitinpr... O]

Note that the top protein result is Human Filamin A, with a score of 98.89%. The ratio of
Heavy: Light is highlighted for each protein in the red box below. For example, the highest
ranked protein, Human Filamin-A has a ratio of 1.2 and a standard deviation of 0.13.

A ratio of -1 means that while a reporter ion was found for the selected peptide, a ratio could not
be calculated for the protein as the peptide did not meet the required score criteria (in this case
we specified that the peptide score had to be greater than 0.6). A blank box in the ratio column
means that a reporter ion for the selected peptide was not found.
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Ratio Heavy:Light SD Heavy:Light  Puery matched Marked Description

i P21333|FLNA_HU
PO4264(K2C1_HU 66017.65 3.7
-+ QEY283[INVS_HU 64 117626,305 I 3133 094 19.63
QBNENT|ACED7_t 6 9790.278 156 15.91 1.09
-+ QBEUB|CF1S3_+ 67 29823105 13.72 463 10.49
P13497(BMP1_HU 68 111248.77 11.87 0.81 0.49
-~ Q7Z460|CLAPL_H 3 168449.78 1032 065
QBNSZO|AADAT 70 47351.652 9.85 329
-+ QEBEPL|CHFR_HL 71 73386.586 5.33 0.8

Keratin, type II cytoske....
Trversin (Inversion of ...
Acyl-Col-binding domi..
UPFO399 protein Ceorf. .
Bone morphogery
CLIP-sssaciating

coocao |

RSO o

1D000O0OOE0OHE

There are four peptide features are identified and calculated for quantification of Human
Filamin-A. Two other peptides (Spectrum 40 and 49) were used to identify the protein but were
not identified as features.

Peptides | Coverage | Tool Box

D Sequence PEAKS{SCOre %) Mz Mr{Calc) Efror{ppm) RT Scan Heawy:Light
< Spectrum 14 W GEOPYPNFPSES] 99.0 B44, 54 1295.6604 3.957 0.25 27 1.05
< Spectrum 15 CYDIIDHHDMTYTYE[S] 67.3 595,94 1759.8579 +.2265 0.29 25 1.27
< Spectrum 21 TEYELGR[SIPTHFTYRAKL 3] 99.0 555,99 17099502 §.9234 0.39 35 1.31
< Speckrum 32 DY DIIDHHDMNTY TR 45,4 595,62 1783.8376 0.2737 0,53 71 1.17
< Spectrum 40 VANPSGMLTET YW QDR 9.0 882,44 1762.8486 9.5559 1.07 a7
< Spectrum 49 WVEPGLGADMNSYYR 9.0 1312.6899 1311.6752 3.3503 1.2z 10z

16.5 Label Free Quantification

Label Free quantification relies on the changes in analyte signals directly reflecting their
concentrations in one sample relative to another. This technology employs overall spectral
intensity normalization by interpreting signals of molecules that do not change concentration
from sample to sample. By comparing two or more spectra, PEAKS can determine the constant
intensity ratio between the unchanging analytes forms the basis for identifying the non-changing
concentrations, making spiking unnecessary.

Below are instructions to take you through a label free dataset. Please be aware that the data files
are fairly large and thus the computing time will be increased compared to the other walkthrough
datasets explained in this manual.

16.5.1 Setting up a Database

Before running the walkthrough data, you need to set up a database. So that this can be a quick
process, we have provided you with a sample fasta database called “SampleDB.fasta” in your
PEAKS program folder (C:\PEAKS Studio 5.1\Data).

Click on the configuration toolbar icon “% or select “Configuration” from the “Tools” menu.
Select “Database” from the left hand side of the window. Under “Database Details” enter the
following information:
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Database Details

FASTA Format database: |UniPru:utKB,l'Swiss—Pru:ut “ |

Easic Options

Database name: |Sample DE | [ Download Database ]

Path: |C:1,F'eaks Studio 5.00Datal3ampleDB. Fasta | [ Browse ]

[]EST database

You do not need to change any of the other information listed. Click the “Add/Update” button
and then click “OK”.

16.5.2 Creating a Project

Click on the “Create new project” icon &2 or select “New project” from the “File” menu. Give a
name to your project, for example “Label free walkthrough”. Click Add data files. Locate
LFQSamplel.mzXML. Then click “Add Sample” and Sample 2 will appear. Click “Add data
files” to add “LFQSample2.mzXML” to Sample 2.

Note: For label free quantification to function in PEAKS, you need to have at least 1 sample
with at least 1 file/fraction in each sample.

With one of the raw files highlighted, select, FT-trap from the “Instrument Type” drop-down.
Then click “whole project” to apply these parameters to the rest of the project.

& New Project E|
Project Name |Labe| free walkthrough |
Project Location |C:'|,Peak55tudi05.li,.i,derbyServer'l,serverDB | [ Browse. .. l

Data Files Data Details
iy Label free walkthrough
= JL, Sample 1 Data File Name:
LFQ5amplel. mzi ‘:s and Settingsiuser\DesktopiLFQSamplel  mzxML ‘
¢ e[ _Add datafiles..
= [, Sample 2 Instrument Vendor:
LFQSample2 . mzxML
[ Add data Files .. |F\II Instrurments v|
Instrument Type
Frep K3
Additionally apply same instrument config to
[ whole project ] [ whole sample ]
l Delete ] l Up ] [ Dawir ] l Add Sample
Click “Ok”.
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For ease of setup, this walkthrough will use the workflow tool in order to set all of the
parameters at once. You will need to wait until the files have loaded (i.e. the file node looks like

this: ™). ()
See section 16.2 3D View to enable 3D view. o8 [ @ mmaon | i
16.5.3 Setting up the Workflow Parameters N

Click on the workflow button W The following window will ]

appear: o

(o ] (o)

Click “Select Data”. The following window will open:

A Work Flow Configuration E‘

1= all Data # Selected Data
=" C:fPeaksStudios. 1. /derbyServeriserverDBfLabel Free w
= [ Sample 1
el LPQSEmplel maXML
=)L, Sample 2
: LFQSamplez. mzxML

< | >

Al samples | [ AllFractions | [ Add o Right |

Click “All Samples” and then “Add to Right”. The samples should now appear in the “Selected
Data” panel as shown:

& Work Flow Configuration f'5_<|

Click “OK”. 2 e ———

= JL Sample 1
Pl LFCiS5amplel  mziML
= JL, Sample 2

: LFG5amplez mzxML

< | >

All Samples ] [ All Fractions ] | Add o Right |

K ] [ Cancel ]
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The workflow window should now
display ~ “finished” beside the
“Selected Data” button.

Check the 2" box and then click the
“Refine data” button. Enter the
following parameters:

Click “OK”.

X

& Work Flow Configuration

M5/M3 Data Refinement

[Imerge Scans

[ 1
1]

Correct Precursor Charge States

Min charge: Max charge:

Filter Scans
Only keep scans satisfying:
[] Precursor mass between | | and | |Da
[] Retention time between | | and ‘ | rin

Guality value greater than {suggesk 0.65)

Data Preprocess (pesk centroiding, charge deconvaolution, and deisotope)

(@) yes Cno

() no, already done

O, Cancel

& Work Flow Configuration rg| rd - 0
Check the 3™ box and then click the “De
De Novo Predefined parameters |label Fres v [ Save &5, ] v .
novo” button. Enter the following
Error Tolerance
Parent ion: Da v Fraguention: 0.8 |Da pal’amete Is:
Enzyme
PTM
) oxdation M Set PTH....
") Phosphorylation-sTY ;]
D eermeimrciyoton
Mamum alawed variable PTH per peptide
General Options
[] Frepracess this data on-the-fly (peak centroiding, charge deconvolution and deisotope)
Report up to candidates per spectrum
Enter the A
PTM Cplions
PTMS as AllPTM Selected Fized PTM™
=
ShOWn beIOW Harne Mona mass Residue site # Carbamidomethylation
H Trimethrylation 42,0470 CKRHDENG], [PAFYILM]. .. |
by SeIeCtI ng Myristoylation 210.1934 KiZ], [Gl@r
Ll ”. M-acyl diglyceride cysteine [758.7258 ]
Set PTM " M-isopropylcarboxamido... (99,0684 ]
M-Succinimidyl-3-marpholi, . (1270633 K], [=]@m
Orxidation M 15,9949 ]
Orxidation HW 15,9949 Hw']
Palmitoylation 23,2297 CSTE] .
Phosphopantetheine 3400858 ] Selected VYariable PTM
Phosphorylation 79,9663 STYHCOR] & Cridation M

Pyridoxal phosphate

1 # Phosphorylation-STY

K]

El@n

Qlam =

£29.0140
Pyra-glu From E ~18.0106
Pyro-glu from F17.0265
Pyrrolidone carboxylic acid  -17.0266

QDN

S-carbamaoylmethylcystei... -17.0265

Click “OK”.

Cl@n

Sodiurn adduct 21,9819

[] showe unimad e

DET, 1@ bt

Deselect ][ Clear all ][ Switch Type ]
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Check the 4™ box and then click the “PEAKS Search” button. Enter the following parameters:

& Work Flow, Configuration _.

Database Search Predefined parameters |Iabel free v| | Saveas.. |

Error Tolerance

Parent ion: (0.1 | |da e | using |monoisotopic mass v| Fragment ion: Da

Enzyme

Semi Trypsin v| [ View Enzyme ] [ Mew Enzyme. ..

Maximum missed cleavages per peptide: 1|#

PTM

@ Oridation M Set PTM...

") Phospharylation-5T

|:E| Carbamidomethylation
Switch bype

Maximum allowed variable PTM per peptide -

Database
(%) Select database  Database: |Sample CE V| [ Mew. .., ] [ Edit... ]
(O Paste sequence | | SetfYiew taxa. ..

General Dptions
[[] validation with reverse database as decoy

[] Perfarm on-the-fly prepracessing {peak centroiding, charge deconvalution, and deisotope)

Ok ] [ Cancel
H 13 7.
Enter the PTMs as shown below by selecting “Set PTM":
PTM Options
All PTM . Selected Fized PT™
Mame: Mono mass Residue sits # Carbamidomethrylation
Trimethylatian 42.0470 CKRHDENG], [PARYILM]... | #
Iyriskoylation 210,1984 KC], [G]@m
M-acyl diglyceride cysteine [785.7258 ]
M-isopropylcarboxamido... (99,0654 ]
M-Succinimidyl-3-morphali. .. [127.0633 K], [x]@n
Oxidation M 15.9949
Crxidation Hyw 15,9949
Palmitoylation 238.2297
Phosphopantetheine 340,0855 Selected Variable PTM
Fhospharylation 79,9863 # Owidation M
[T iTe Sifein-s = # Phosphorylation-5TY
Pyrido:xal phosphate 229.0140
Pyra-glu from E -15.0106
Pyro-glu from Q -17.0265 =
Pyrrolidone carboxylic acid [-17.0266
S-carbamoyimetheyloysted. .. [-17.0265 Clan
Sodiom adduct 21,9819 DE], [ A
[] shaw unimod Mew Deselect ] [ Clear all ][ Switch Type ]
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Check the 5™ box and then click the “Quantification” button. Select “Label Free” from the left
hand panel and enter the following parameters:

& Work Flow Configuration

“Label free wakthrough |

Quantifications
Label Free |label Free v| [ saveas.. |
o Labn_al at M35 level
eg. ITRAQ Mass Error Tolerance: |D.2 | EDa vi Peptide Score: Min. _0.5 ] Mazx, ;1.0
Label at M3 level 4.0 |min, w Protein 5 : Min, 05 | IMax, il.D
e | | | miry | robein Score ir | | %, |
K
1|
(%) Label Free
Project MName Sarnple Mame ;Laniggrn File Mame Protein ID
Label free walkthrough
Sample 1
1 LFQSamplel, mzixML From work, Flow
Sample 2
1 LFQSamples, mzkML From work Flaw
[ oK ] [ Cancel ]

. « . . « . & Work Flow Summary rg|
CIICk OK and then CIICk Start n the WorkfIOW Mame Data Refinement . De Movo | Peaks Search  Label Free
configuration panel. The following window will open: | =& sskected dats

o 4 Label Free ves WEs yes yes
Click “Start Jobs”.
1654 Label Free ReSl.lltS Start Jobs ] [ Back to Configuration ] [ Cancel

Once the workflow analysis is complete, you should
see the following in your “Project View” panel:

Double click on the label free node. The IV Praject View

. i . . . EI]* C:Peaksstudios, 1), /derbyServer fserverDE/Label Free
identified proteins will appear in the top panel, " Ll DENOVO 1 [02-1u-03 11:57]

with hpmologous proteins clustered tog_ether. [ PEAKS 1 [02-3u-09 12:10]
The ratio of Sample 1: Sample 2 appears in the ) LABEL FREE 1 [02-Ju-09 12:14]
“Ratio” column and the standard deviation of = JL, Sample 1

Sample 1: Sample 2 appears in the “SD” -l LRQSample . maXML
column. = JL Sample 2

L LFQSamplez . mzsrL
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In the example below the standard deviation is O as there is only one supporting peptide for the
protein shown.

PEAKS 1 [02-Jul-09 12:10] = | LABEL FREE 1 [02-Jul-09 12:14] = |

E Accession jin] Mass Score Coverage Matchad Description R.atio sh Marked
£ 2@ ification Result b’
2 = 0709 ACTE_HUMARN 4 1.05  0.00:0.00 | |
= L P&E133|ACTS_HUMAN 9|  42,051.051 O
----- P&3267|ACTH_HUMAN 6] 41,876.898 7.4 319 1|actin, gamma-enteri... [1.00: 1,05 [0.00: 0,00 ]
----- P63261 |ACTE_HUMAN 5| 41,792,859 7.4 3.2 1lactin, cytoplasmic 2 ... [1.00: 1,05 [0.00: 0,00 [] -
----- PE03Z|ACTC_HUMAN 8 42,018.992 7.4 3.18 1lactin, alpha cardiac ... [1.00: 1,05 [0.00: 0,00 O
----- PE2736|ACTA_HUMAN 7| 42,008,973 7.4 318 1[actin, aortic smooth .., [1.00: 1,05 [0.00: 0,00 O v

The supporting peptide is shown under the “Peptides” tab. The retention time is shown for the
specific peptide as well as the peptide ratio from Sample 1. Sample 2.

Peptides | Coverage | Tool Box

Sequence
(=) Suppott Peptides

D JEAQSK

Peaks QScaore

-

MJZ

£ Retention Time

Ratio

1,00: 0,80

ENE)

Click on the “+” beside the “Outlier” folder to see the peptides that were not included in the

ratio.

To see which peptides were used to identify the protein during the PEAKS protein ID search,
select the “Coverage” tab. The entire sequence of the protein is shown and the matching
peptides are highlighted

in blue. In thiS example Quantification | 30 V\ewl FEatU”ESChaft‘Peptidstta\l Feat“res Chart
the total matched part 1,768
accounts for 9.392% of e /1\..'\
the protein. This | 1 ; i
information can  be = "
found in the “Coverage” | 1w ' LY
column in the “Protein | £ / \
View” panel. £ 507 [
7.0E7 i" L\
6,067
The features chart will 5 067 j,/
H 4.0E7
gppear by delzfault in the | __
ottom panel: 2,067 \ o,
p 1.0E7 \\/
33.6 33.7 33.8 33.9 34.0 341 342 343 34.4 34.5 34.6 347 348
Retention Time (mins)
- Sample 1 - Sample 2

To see exactly where the selected supporting peptide corresponds to the protein sequence, select
the “Peptide detail” tab. The entire sequence of the protein is shown and the selected supporting
peptide is highlighted in blue.
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Clicking on the “Quantification” tab will display a 2D view of the features. Move your cursor
around the map to display the m/z ratio and retention time.

Right click your mouse and select “Show features” to display a 2D heat map. When viewing the
heat map in color, red represents high intensity and yellow represents low intensity. The
grayscale heat map displays high intensity in black while white represents low intensity.

Guanchication | 30 View | Festures Chart | Peptide Detsl puantfeich | 30 Viewr | Festures Chart | Peplids Detal

Saepin 1 (%) St 2 (%) Saghe 17} Saweda 2%
M M

15 4 A5
T s o
157 53 d =
iz 6005
397
" . R
3183
Mz
2370 - .70
£ .1
B . : : -] v ' 057 T
= w0 . [PH = rr wos o w000 w05 LD 5 500 05 LD
v etention e Hurleonkal Auis: mlc (%) Cobor Code : &% T Wertical R s (") Codor Codde ;{7 N

Click on the “3D View” tab to display a 3D View of the peptide features for sample 1 and
sample 2. Intensity is displayed on the y-axis, m/z on the x-axis and retention time on the z-axis.
Click on the image and move the cursor to rotate.

Quantification | 30 Yiew | Features Chart | Peptide Detail
Sample 1 (¥} Sample 2 (*)
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18. Appendix
18.1 Terminology and Abbreviations Glossary

a-ions: an N-terminal fragment holding at least one charge. This is a fragment of the peptide derived
from b-ions. The a-ion’s mass will be the sum of the masses of the N terminal group, plus the
intervening neutral amino acid residues, minus the mass of carbon monoxide.

b-ions: an N-terminal fragment holding at least one charge. This is a prefix fragment of the peptide.
The b-ion’s mass will be the sum of the masses of the N terminal group, plus the intervening neutral
amino acid residues.

BSI (Bioinformatics Solutions Inc.): The makers of PEAKS and other fine bioinformatics software.

c-ions: an N-terminal fragment holding at least one charge. This is a prefix fragment of the peptide.
The c-ion’s mass will be the sum of the masses of the N terminal group, plus the intervening neutral
amino acid residues, plus the mass of ammonia.

Deconvolution: rearrangement of the spectrum to show each monoisotopic peak as if it were singly
charged. Thus, to reposition them on the scale, PEAKS multiplies the m/z of ion’s that were doubly
charged by two minus the mass of 1 H. Note that the deconvolved scale PEAKS shows is ‘at +1.”

Fixed modification: selecting a post-translational modification as a fixed modification tells PEAKS
that this modification is applied to all occurrences of the residue(s) on which the PTM can occur.

Enzyme: Biomolecules that catalyze chemical reactions, including the digestion of proteins.
ESI (Electrospray lonization): A method for ionizing a sample into the mass spectrometer.
m/z: mass to charge ratio.

MALDI (Matrix-Assisted Laser Desorption/lonization): A method for ionizing a sample into the
mass spectrometer. This has a characteristic effect of producing singly charged ions.

Mass accuracy: this refers to the accuracy of data obtained from a given mass spectrometer. On a
spectrum, how close the peaks are to the actual masses of the ions they represent.



PTM (Post-Translational Modification): A newly translated protein may differ from its final form
as a result of processing by various enzymes in the cellular environment. This change is referred to as
a post-translational modification. Since PTMs change the mass of residues, it must be accounted for
when sequencing peptides by mass spectrometry.

Built-in PTM: PEAKS comes equipped with a library of possible post-translational
modifications. These can be incorporated into a de novo analysis at the click of a button.

Customized PTM: If the post-translational modification you are looking for is not in the
PEAKS PTM set, you may create our own entry, or modify an existing one. This will appear as a
customized PTM in the set.

PTM library: A listing of all possible (built-in and custom entered) post-translational
modifications that PEAKS can use as a part of its analysis.

Residue: as used in this manual, a residue refers to what remains of an amino acid once it has become
part of a peptide, or peptide fragment. In this manual, residues are referred to by their original amino
acid names.

Resolution: refers to the resolving power of an instrument. On a spectrum, this is reflected by how
close together two peaks can be and still be resolved.

Variable modification: selecting a post-translational modification as a variable modification tells
PEAKS that this modification may or may not be applied to the residue(s) on which the PTM can
occur.

x-ions: a C terminal fragment holding at least one charge. The x-ion’s mass will be the sum of the
masses of the C terminal group, plus the intervening neutral amino acid residues, plus the mass of
carbon monoxide.

y-ions: a C terminal fragment holding at least one charge. The y-ion’s mass will be the sum of the
masses of the C terminal group, plus the intervening neutral amino acid residues, plus the mass of 2 H.

z-ions: a C terminal fragment holding at least one charge. The z-ion’s mass will be the sum of
the masses of the N terminal group, plus the intervening neutral amino acid residues, after
subtracting the mass of ammonia.

18.2 Toolbars

18.2.1 Main Window Toolbar

=2/ New Project: Clicking the New Project button will allow users to create a brand new project,
offering organization to any study.

E.‘-'LI Add Data: This allows you to add additional data to any existing project.
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[ Open Recent Project: The quickest method to recalling an existing project. Users are
instantly directed to a selection of recently created, modified or viewed PEAKS projects.

&3 Close Project: When a project is complete or a user temporarily no longer is working on a
particular project, users can click this icon to remove it from their Project View.

“::H Save As: The project method of PEAKS allows for all results to be automatically constantly
saved. However, if a user wishes to save a particular application under a new heading this is the
most convenient and appropriate way to do so. Just click the icon and enter the new title in the
field provided. The file will be saved in the ANZ format. Press this after selecting a data file in
the Peptide Data Frame.

# Print; Whether a user desires to print their ms spectrum views to complement a publication or
print matrices, the print feature offers a straight forward connection to any printer configured to the
user’s computer.

? Export: Easily export the spectrum view, ion table, or a picture (bmp, gif, or jpg format) with ions,
masses, PEAKS and peptides marked.

@ Exit: To exit from the PEAKS software safely, select this icon or press on the keyboard the
‘Control’ key simultaneously with the letter ‘Q’.

Data Refine: Merge scans of the same peptide, remove noise spectra, preprocess within each
MS/MS spectrum and recover peptide charge state. The data refinement options dialogue will allow
us to choose and to set parameters for each of these refinement tools.

i':‘.ﬂ de novo: Perform auto de novo for a selected data file, spectrum or project. Press this after
selecting one or more data files (or spectra) in the Peptide Data Frame. An auto de novo options
dialogue will allow users to set parameters before beginning.

I“ﬁ PEAKS Search: Perform protein identification on a selected data project. Press this after
selecting one or more data files (or spectra) in the Peptide Data Frame. A protein identification
options dialogue will allow users to set parameters.

* SPIDER Search: Peptide homologue search tool.

LN PTM Finder: A PTM finder search can be performed on any PEAKS Protein ID and allows

the user to be able to identify more PTMs in less time.

QE) inChorus Search: inChorus, a meta protein identification tool, can be used to compare and
validate results, calling upon such search engines as Mascot, OMSSA, PEAKS, Sequest and
X!Tandem, as well as SPIDER. Click this icon to set a task to have inChorus perform a user’s
analysis easily.
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Q Quantification: Where users require abundance ratio results, PEAKS Q provides insight.
Click here to analyze results from ICAT, iTRAQ, Label Free, SILAC, N-terminal and User
Defined Labeling techniques.

W Workflow: A batch process, where users can analyze several samples at once by performing
data refine, de novo sequencing, protein ID and quantification.

7% Configuration: Set up enzymes, post translational modifications, databases, instruments and
parameters.

o . . . . . . .
% Preferences: Organize general properties such as directories, search engines and ion editing
capabilities.

“© Mass Calculator: The Mass Calculator is a simple tool to help us determine the molecular
weight of a peptide. Clicking this icon will make the mass calculator appear.

18.2.2 Project View

The Project View allows optimal organization and greater control when managing multiple files
at once. As different projects may be active at once, it is important to understand the different
categories and levels presented by PEAKS.

n Tree Root
& Project Node
Y Filter Result
I\ Sample Node

File Node (when file is loading)
File Node (when file is loaded)

Search Engines: Within the Project View, these icons are used to represent which method/search
engine a particular file was interpreted by.

M Mascot
M omssa
S Sequest
X! x1Tandem

18.2.3 Main Processing Window Toolbar

DProfiIe Mode

D Peak Mode
L1 Return to original size
£ Zoom X-axis
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€' Zoom Y-axis

18.3 Mass Calculator

Click the Mass Calculator icon on the toolbar
Or
choose Mass Calculator from the Tools menu.

E
5N
R

¥

The following window will appear:

In order to wuse the mass S PEAKS g@E|

. . File  Hel
calculator input the peptide J° "°F
sequence or ente_r the mass in Input Sequence or Mass (Da): () b-ion () y-ion (%) non-specific
Daltons. Indicate if the
sequence contains b- or -y ions
or if your search is non- Peptide Mass: Charge: M|Z Mass:
specific. 0.00 1 0.00

Margin of Error {prediction of sequencel; +/- (0.5 Da w
SEeqUEnCces: Mass (Dal;

For example select “b-ion”, input the Input Sequence or Mass (Da): (&) b-ion () y-ion () non-specific
sequence ACDR and click the
“Calculate” button. You should see the
following:

ACDR
Peptide Mass: Charge: M[Z Mass:

446,182 1 446,152

You can change the charge and use the arrow on the right to calculate the precursor mass or use
the arrow on the left to calculate the peptide mass.

Or for another example, change the margin of error to 1 Da, input a mass of 146 Da and click the
“Calculate” button. In the sequences box you should see the following predicted sequences:

SEqUENCES: Mass (Dal;
55 1440535
1] 1440535

Use the “Clear” button to start again.
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18.3.1 Advanced Options

Clicking on the “Advanced” button will display the following:

advanced Options

JEIE R
RN E MM

[ Water ][ Protaon ][ PTM ][ Back. ][ Clear ]
Modification Mass Residues Include
Acetylation (M-te... [42.010567  |[ADCEQGILM... A
Acetylation (K) 42.010567  [K]@Anywhere
Amidation -0.934016 [ARMNDCEQG. ..
Applied Biosyste... |[442.225 [C]@anywhere
Applied Biosyste... |450.2752 [C]@anywhere
Applied Biosyste.,. |227.12693  [Cl@anywhere i
[Junimed | DeletePTM | | NewptM | [ Ediptm |

You will now be able to add various modifications to your amino acid sequence. For example,
enter A, M, then select “Oxidation on M” from the PTM list and click the “PTM” button. Then
click the “Calculate button. You should see the following:

Input Sequence or
AN =00 M

Peptide Mass:

Mass (Da): (&) b-ion () y-ion () non-specific

Charge:

219,08 1

MIZ Mass:

219,08

To view additional PTMs from the unimod list, select the “unimod” box. You can delete a PTM
using the “Delete PTM” button. You can also edit or create a new PTM using the “Edit PTM” or

“New PTM” buttons, respectively.

You can also use the advanced options menu to add a water or proton to your sequence.

The

“Back” button will remove the last amino acid or modification that you have added to your
sequence or click on the “Clear” button to start again.
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19 About Bioinformatics Solutions Inc.

BSI provides advanced software tools for analysis of biological data.

Bioinformatics Solutions Inc. develops advanced algorithms based on innovative ideas and
research, providing solutions to fundamental bioinformatics problems. This small, adaptable
group is committed to serving the needs of pharmaceutical, biotechnological and academic
scientists and to the progression of drug discovery research. The company, founded in 2000 in
Waterloo, Canada, comprises a select group of talented, award-winning developers, scientists,
computer and biological scientists as well as valuable consultants and beta-testers.

At BSI, groundbreaking research and customer focus go hand in hand on our journey towards
excellent software solutions. We value an intellectual space that fosters learning and an
understanding of current scientific knowledge. With an understanding of theory, we can focus
our talents on providing solutions to difficult, otherwise unsolved problems that have resulted in
research bottlenecks. At BSI, we are not satisfied with a solution that goes only partway to
solving these problems; our solutions must offer something more than existing software.

The BSI team recognizes that real people will use our software tools. As such, we hold in
principle that it is not enough to develop solely on theory; we must develop with customer needs
in mind. We believe the only solution is one that incorporates quality and timely results, a
satisfying product experience, customer support and two-way communication. So then, we value
market research, development flexibility and company-wide collaboration, evolving our
offerings to match the market/user’s needs.

Efficient and concentrated research, development, customer focus and market analysis have
produced: PEAKS software for protein and peptide identification from tandem mass
spectrometry data, RAPTOR and PROSPECT Pro software for threading based 3D protein
structure prediction and PatternHunter software for all types of homology search sequence
comparison.
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20 PEAKS Software License

This is the same agreement presented on installation. It is provided here for
reference only.

If we are evaluating a time limited trial version of PEAKS and we wish to update the software to
the full version, we must purchase PEAKS and obtain a full version registration key.

1. License. Subject to the terms and conditions of this Agreement, Bioinformatics Solutions
(BSI) grants to you (Licensee) a non-exclusive, perpetual, non-transferable, personal license to
install, execute and use one copy of PEAKS (Software) on one single CPU at any one time.
Licensee may use the Software for its internal business purposes only.

2. Ownership. The Software is a proprietary product of BSI and is protected by copyright laws
and international copyright treaties, as well as other intellectual property laws and treaties. BSI
shall at all times own all right, title and interest in and to the Software, including all intellectual
property rights therein. You shall not remove any copyright notice or other proprietary or
restrictive notice or legend contained or included in the Software and you shall reproduce and
copy all such information on all copies made hereunder, including such copies as may be
necessary for archival or backup purposes.

3. Restrictions. Licensee may not use, reproduce, transmit, modify, adapt or translate the
Software, in whole or in part, to others, except as otherwise permitted by this Agreement.
Licensee may not reverse engineer, decompile, disassemble, or create derivative works based on
the Software. Licensee may not use the Software in any manner whatsoever with the result that
access to the Software may be obtained through the Internet including, without limitation, any
web page. Licensee may not rent, lease, license, transfer, assign, sell or otherwise provide access
to the Software, in whole or in part, on a temporary or permanent basis, except as otherwise
permitted by this Agreement. Licensee may not alter, remove or cover proprietary notices in or
on the Licensed Software, or storage media or use the Licensed Software in any unlawful manner
whatsoever.

4. Limitation of Warranty. THE LICENSED SOFTWARE IS PROVIDED AS IS WITHOUT
ANY WARRANTIES OR CONDITIONS OF ANY KIND, INCLUDING BUT NOT LIMITED
TO WARRANTIES OR CONDITIONS OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. LICENSEE ASSUMES THE ENTIRE RISK AS TO THE
RESULTS AND PERFORMANCE OF THE LICENSED SOFTWARE.

5. Limitation of Liability. IN NO EVENT WILL LICENSOR OR ITS SUPPLIERS BE LIABLE
TO LICENSEE FOR ANY INDIRECT, INCIDENTAL, SPECIAL, OR CONSEQUENTIAL



DAMAGES WHATSOEVER, EVEN IF THE LICENSOR OR ITS SUPPLIERS HAVE BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE OR CLAIM, OR IT IS
FORESEEABLE. LICENSOR'S MAXIMUM AGGREGATE LIABILITY TO LICENSEE
SHALL NOT EXCEED THE AMOUNT PAID BY LICENSEE FOR THE SOFTWARE. THE
LIMITATIONS OF THIS SECTION SHALL APPLY WHETHER OR NOT THE ALLEGED
BREACH OR DEFAULT IS A BREACH OF A FUNDAMENTAL CONDITION OR TERM.

6. Termination. This Agreement is effective until terminated. This Agreement will terminate
immediately without notice if you fail to comply with any provision of this Agreement. Upon
termination, you must destroy all copies of the Software. Provisions 2,5,6,7 and 10 shall survive
any termination of this Agreement.

7. Export Controls. The Software is subject at all times to all applicable export control laws and
regulations in force from time to time. You agree to comply strictly with all such laws and
regulations and acknowledge that you have the responsibility to obtain all necessary licenses to
export, re-export or import as may be required.

8. Assignment. Customer may assign Customer's rights under this Agreement to another party if
the other party agrees to accept the terms of this Agreement, and Customer either transfer all
copies of the Program and the Documentation, whether in printed or machine-readable form
(including the original), to the other party, or Customer destroy any copies not transferred.
Before such a transfer, Customer must deliver a hard copy of this Agreement to the recipient.

9. Maintenance and Support. BSI will provide technical support for a period of thirty (30) days
from the date the Software is shipped to Licensee. Further maintenance and support is available
to subscribers of BSI's Maintenance plan at BSI's then current rates. Technical support is
available by phone, fax and email between the hours of 9 am and 5 pm, Eastern Time, excluding
statutory holidays.

10. Governing Law. This Agreement shall be governed by and construed in accordance with the
laws in force in the Province of Ontario and the laws of Canada applicable therein, without
giving effect to conflict of law provisions and without giving effect to United Nations
Convention on contracts for the International Sale of Goods.
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For technical support issues not
found in this manual, please
contact either your Sales
Representative or any of our
SUppOrt service resources:

email: support@bioinfor.com
tel: (519) 885-8288
fax: (519) 885-9075

online: www.bioinfor.com/peaks
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